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POWERS THE TIGERCAT 


The F7F Grumman Tigercat has joined 
the fleet — first twin-engined fighter ever to 
operate off carriers with the U. S. Navy. 
Built around two Double Wasp engines de- 
veloping well over 4000 horsepower, it is 
able to carry annihilating fire-power at tre- 
mendous speed deep into enemy territory. 
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FASHION NOTE: A Steel Girdle for Pinton * trill be 
worn by the better cars of tomorrow 


F ROZEN (stuck) pistons and scored or out-of- 
round cylinders have cost motorists millions of 
dollars annually for many, many years. This ail- 
ment, familiar to every repair shop, has brought 
waste of power, loss in engine smooth- 
ness and acceleration— excessive con- 
sumption of oil and gasoline. It has 
meant costly repairs, reconditioning 
and replacement. 

A new Thompson piston employs 
a unique, patented cast-in steel belt. 



This controls expansion under engine heat. Now 
used in many wartime engines, it has been tested 
successfully by leading automobile manufacturers. 
You will be fortunate if you have Thompson steel- 
belted pistons in your postwar car. 
Because they can be fitted more closely, 
you will enjoy quieter, smoother 
operation, and benefit by longer-lived 
engines and marked savings in oil 
and gasoline. 


Beating Production Schedules on Vital Parts Jor 
Planes, Tanks, Submarines, PT Boats, Torpe- 
does, Jeeps, Half-Tracks, Tractors and Trucks. 


Manufocturora of Automotive, Aircraft end Induitrlal Parti and Accessories— Cenorol Offices: Cleveland— f 
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i FRANKLIN AIRCOOLED 



sands of young a 


. Engines . . . good start foi 

trainers for years, Kinner Aireraft Engines have taught thou- 
n the meaning of power-plant dependability. . . and the part Bendix-Scinlilla* 


Aireraft Ignition equipment plays in the sterling per- 


formance of this and other leading aircraft engines. 
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When the history of our Navy’s car- 
rier operations in this war is finally 
written, you’ll undoubtedly see plenty 
of mentions of the Bonhomme Richard. 
one of the newest and more powerful 
of the flat-tops, spelling ruin for the 
Nips. Helping to write that history 
are a bunch of generally unsung lads 
who are known as the Service Unit — 
boys who keep the carrier’s planes 
armed and fueled, Aviation’s Wash- 
ington Editor, Blaine Stubblefield, was 
aboard the Bonhomme Richard as she 
headed for the wars, and beginning 
on page 111 he describes vividly just 
how rugged and vital is this SU work. 

Further proof that the boys aboard the 
carriers still have plenty of work to 
do is shown by the type of Jap planes 
they are knocking out of the sky. On 
page 174 we present a staff artist’s 
conception of two of the newest Nip 
floatplane recon jobs — Norm and Rex 
— which indicate that Hire’s boys are 
still able to make improvements in 
their aircraft designs. 

In another, and much more pleasant, 
phase of the water-based aircraft field, 
we’re proud to present a detailed engi- 
neering story on marine airport design, 
written by Capt. C. H. Schildhauer of 
the Naval Air Transport Service. 
After citing nature-given economies 
of seadromes, he gives three schemes 
for their layout as well as specifica- 
tions for lane markers. And he also 
considers the docking and terminal 
facility requirements. Turn to page 
106. 

Early last month. Assistant Editor 

Irv Stone moved into Fairchild’s Hag- 
erstown plant, where they're building 
the new C-82 Packet, to gather mate- 
rial for the 14th in our Design Analy- 
sis series. Since this craft is one of 
the country’s newest cargo carriers, 
and one that presents new trends in 
design thinking, we are presenting this 
special study in two parts, the first 
beginning on page 115 and covering 
the major airframe components. 

At the beginning of the war there 
were many reports that the Nazis 
were away out in front when it came 
to using magnesium in aircraft. 
’Tain’t so. For F. A. Rappleyea, of 
the Dow Chemical Co., made an ex- 
haustive analysis of magnesium appli- 
cations on German liquid and aircooled 
engines and in radios and he found 


that even though the Germans evolved 
many interesting uses of mag and 
notable production methods, their stuff 
was no better than ours. His pro- 
fusely illustrated study begins on page 
144. 

Data on two more new type aircraft 
emanating from the British Isles is 
also presented in this issue — the Avro 
Tudor I, a four-engine pressurized 
cabin job designed for trans- Atlantic 
operations, and the Miles M-56 Aero- 
van, an all-wood twin-engine craft de- 
signed for short-haul work. All avail- 
able details on these two bids for post- 
war commercial work will be found in 
the article on page 177. 

A lot of publicity has been given re- 
cently to crop dusting, so much so that 
many people think it's an easy and 
quick way for an airplane owner or 
operator to make a lot of money. Well, 
there is good money to be made. But, 
as is the case with most money-making 
propositions, the duster is faced with 
plenty of things to do — and plenty not 
to do. There’s encouragement as well 
as common sense in our dusting story 
on page 166. 

Featured this month in our regular fi- 
nancial department (page 179) is a 
special article in which Editor Hoad- 
ley continues his precise ranging in 
market-and-monetary matters. Title is 
"Wall Street Eyes the Lightplane 



JOHN W. MOORE, Traffic Manager lor Air 

certificate lor feederlinei — certihcat.s that 
would give now-impossible leeway in sched- 
ules and operating points to take full ad- 
vantage ot seasonal variations in traffic 


Makers." . . . And you'll find another 
special emphasizing finances in our 
transport department (page 170). This 
feature points the pertinent question, 
“Is CAB Regulation of Airline Securi- 
ties Necessary?” 

Marketing gets its innings, too — by way 
of a concise article titled, “Make It 
Easy on the Prospect." Presented are 
new wrinkles on getting the product 
before the customer. See page 168. 


Down the Years In AVIATION’S Log 


25 Yr. Ago 11 920 1 -McCook Field 
tests show aircraft serviceable after 
100 flight-hours. . . . Germany votes 

15.000 marks for Gottingen test lab. 
. . . Variable compression proves 
beneficial in altitude engine experi- 
ments. . . . Army orders ten twin- 
Liberty-engined attack planes from 
Boeing. 

15 Yr. Ago 11930) — A flying boat 
cruise is organized by Detroit Air 
Yacht Club. . . . Airlines now flying 

103.000 mi. daily, over 48,000 mi. of 
airways. . . . Ford Trimotor is built 
mounting Packard Diesel aero en- 
gines. . . . N. J. State Board of Com- 
merce calls flying boats a menace to 
navigation. . . . Army inaugurates 
ferrying of combat planes to G Z. 


10 Yr. Ago (1935)— Lou Levy, of 
Kellett, and J. G. Ray, Pitcairn, land 
autogiro carrying mail on roof of 
Philadelphia Post Office. . . . Boeing 
completes Model 299 four-engine 
bomber (XB-17) for Army. . . . 
Eastern Air Lines orders five Lock- 
heed Electras. . . . Delta opens 
Atlanta-Dallas service with Stinson 
Trimotors. . . . Northwest Airlines 
moves maintenance center from Spo- 
kane to Seattle. . . . Senate passes 
bill forbidding aerial photography 
of military or naval installations. 

. . . Congress passes Willcox Bill 
authorizing Air Corps to establish 
air bases throughout nation and in 
U. S. possessions at estimated cost 
of $110,000,000. . . . Army uses 97 
planes in Pacific Coast maneuvers. 


AVIATION, 



FROM THE FIRST BLIND FLIGHT in history when “Jimmy” Doolittle took off, 
made a circuit and returned to his starting point by reference to instruments alone, Kollsman Instruments 
have played a vital part in almost all history-making flights. Just as the development of the first Sensitive 
Altimeter made possible that first blind flight, other products of Kollsman’s continuing research and 
development in the field of aircraft instruments have played similarly important roles in aviation history. 


KOLLSMRN PIRCRRFT INSTRUMENTS 

PRODUCT OF 


SQUARE D COMPANY 
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f OKAY MARY, / 'LL V; 
SHOW YOU SOME F 
OTHER WAYS TO 
TAKE OFF AND LAND 


f /'M READY ) 
FOR ANOTHER ^ 
FLY/N6 LESSON 
IN THE PIPER CUB. 


THAT TAKE-OFF X YES. IF THE FIELD IS 
[was different!/ rough or soft, we 

IS KEEP TH E TAIL LOW 

II (and get off faster . 


WHEN A FEW FEET OFF THE GROUND, 
WE EASE THE STICK SLIGHTLY 
FORWARD TO GAIN SPEED. F— 


/NOW, TO LAND ON A SOFT FIELD, WE 
l WANT TO LAND SO THE PLANE — 
/WON'T ROLL VERY FAR. THE 
CUB'S SLOW LANDING SPEEDj^p^ 
F MAKES THIS EASY. 


TAKE OFF ON A ROUGH OR SOFT FIELD 


WERE GUDINgYyES-A SHALLOW GLIDE, JUST 
MORE SLOWLY J ABOVE LANDING SPEED. WE 
THAN USUAL./ GRADUALLY EASE THE STICK 
T BACK AND"lAND THE PLANE < 
|k^\V IN THE AIR" WHEN A FEW 
FEET OFF THE GROUND. ) 


THROTTLE BACK- JUST EH0U6H START EASM6 BACK STICK BACK- 
SHALLOW eUDE SPEED TO KEEP OK STICK TO SET READY TO LAI, 
PLANE ELYIN6 TAIL DOWN FEET OFF SI 


THOSE ARE Ai 

‘ maneuvers 

H fLP TO MAKl 
* BETTER Pl 


L^THEV're 
' CERTAINLY EA 
TO LEARN in 
PIPER CUB 






LANDING ON A ROUGH OR SOFT FIELD 


Gel Inis How to Fly 
Booklet NOW! 


P/PER 


CUB 


Points the IVag to Wings for All Americans 
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• While many of Goodyear Aircraft’s products con- 
tinue to be confidential, we can now release part 
of the picture of Goodyear Aircraft Corporation 
at war. More than sixteen different types of aircraft 
speeded into service! In addition to complete Corsair 
fighter planes and airships for naval patrol, more 
than 100,000 major components for other aircraft 
already produced — all this evidence of engineering, 
tooling and production ability built up during 35 
years’ experience in aviation. Evidence, too, of 
ability to handle assignments the future will bring. 
Goodyear remains dedicated to the ideal of keeping 
America first in the air. 

GOODYEAR AIRCRAFT CORPORATION 
Akron, Ohio • Litchfield Park, Arizona 
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WHAT’S YOUR 
braking problem? 




space? 


Single Disc Brake 

TREAD TIRE 


'ttoday’s multiplicity of airplane types 
A — all of them differing in landing 
4^^' speed, wing-loading and service — call for highly 
specialized braking equipment. 


fast fighters to heavy superbombers and transports, both 
military and airline. 

Goodyear Multiple Disc and Single Disc Brakes are dis- 
tinguished by their simplicity of design, ruggedness of 
construction, ease of installation, powerful smoothness 
in action and longer life with minimum servicing. 

These are the features that help solve weight, space, power 
and other problems that confront designers and builders 
of aircraft. The desired performance of your new plane 
will determine whether multiple or single disc brakes 
should be specified. Consult Goodyear on this or any 
other landing-gear problem involving brakes, wheels, tires 
— you’ll find it helpful, as others have. Just write 
Goodyear, Aeronautics Department, Akron 16, Ohio or 
Los Angeles 54, California. 


Multipl® Disc Bi 

GOODYEAR 
TREAD HR 


Distniutors, Dea/e/s, 


Meeting this need, Goodyear offers a complete line of i 
craft brakes, each type unsurpassed for its particular 
quirements — because each is an outgrowth of Goodye; 
extensive tire-whecl-brake experience dating back to 
earliest days of aviation. 


GASKETS • 
RUBBERIZED 
AULIC PRESS 


hydraulic pac 
. FUEL AND on 
M . PIIO?OAM 
FELLER BOOTS 


TUBES T WHEELS • ' 
D • LIFE RAFTS • DUC 
. ENGINE MOUNTS 
FADS 


Pioneer of the service-proved disc-type brake for planes, 
Goodyear makes both Multiple Disc and Self-Adjusting 
Single Disc Brakes which have a multi-billion-mile record 
of safety and dependability — serving in all parts of the 
world on all types of planes, from light trainers through 


headquarters 


GOODYEAR 


AUMT/O/V 


PRODUCTS 
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AVIATION ACCESSORIES 

Eclipse-Pioneer Division • Teterboro, N. J. • Los Angeles 36, Calif. 
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Aircraft Valves 
and Fittings 


In helping to sustain fighting horse- 
power on the wing, Dole Aircraft 
Valves and Fittings have met the 
battle test in protecting the smooth 
functioning of gas, oil, air, oxygen 
and other vital supply lines— faithful 
proof of good design and engineer- 
k ing— and precision manufacture. 

Out of the testing laboratory of 
war will come many improvements 
that will mean dependability in 
peacetime applications to aircraft 
and other industries. 


1901-1941 Carr: II Avenue, Chicago 12, I 
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THE ANSWER TO THE NAVY SCOUT PILOT’S PRAYER! 


CURTISS "SEAHAWK" 



with specially designed EDO FLOATS.... 


TIN the big, fast and versatile SC-1 
A Seahawk single-seater seaplane, 
the Navy has a new and sensational 
high performance catapult plane for 
scouting, spotting for gunfire, search- 
rescue and bombing attack. Powered 
by the latest Wright Cyclone 9 and 


with vastly improved fire power and 
special bunk compartment for an 
extra man, the Seahawk flies far 
faster than former SO types, flies far- 
ther and higher — with an ease and 
maneuverability pilots compare with 
that of a training plane. Low landin • 


speed and excellent lateral control 
aid the pilot in landing and handling 
in rough ocean water. Action-tested 
in the June pre-invasion bombard- 
ment at Brunei Bay, the Seahawk 
gives great new power and effective- 
ness to the "eyes of the fleet”, spells 
grief for Japs on land and sea. 



How new design ERR FLOAT contributes 
materially to the Seahawk’s supremacy 

Speed— So carefully engineered is Edo’s new float, that the Seahawk flies just as 



Handling Pilots say the Edo float-equipped Seahawk handles "just like a land 
plane” in the air. In the water, Edo design features and water rudders give excep- 
tional responsiveness to pilot control. 

Bomb Compartments — For the first time, bombs are housed inside the float which 
is fitted with retracting bomb racks. The bomb bay doors are controllable from the 
pilot’s cockpit. 



Added Range - The main float can be loaded with auxiliary fuel tanks instead of 
bombs. 



EDO FLOAT G E l It 

SERVES THE UNITED NATIONS 


EDO AIRCRAFT CORPORATION 402 SECOND STRF.ET, COLLEGE POINT, L. /., N. Y. 
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THE CARPENTER STEEL COMPANY • 128 W. Bern St., Reading, Pa. 
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^ow To Make Your Too/s £ Pres 


z/JRA Pfe ces TMEueA 


1 Getting tools and dies that produce more pieces on each set-up 
l't a matter of luck. Here's a practical way to get extra output from 
each tool by reducing machine down time. Use this 3-step job analysis 
plan to save money in tool making, heat treating and all along the 
production line. 


Here is a tried and proved way to get the extra output you want 
from your tools. With the Carpenter Matched Set Method you can 
actually plan tool performance before tools are made. For example, 
when you need greater toughness or more wear resistance in a 
tool, the Matched Set Diagram points to the tool steel best suited 
for the job. To cash in on its advantages ask for the 167-page 
Matched Tool Steel Manual. Its handy index quickly shows the 
way to the proper tool steel to meet your needs. For your free 
copy, drop us a note on your company letterhead. 




You know that proper heat treatment will back up your work in 
making tools that stay on the job. And here is how Carpenter can 
help you get better heat treating results. The Carpenter Heat Treat- 
ing Guide provides complete, correct heat treating information in 
easy-to-use form. It gives you forging and normalizing heats, anneal- 
ing and hardening treatments, recommended drawing ranges for all 
of the Matched Tool Steels. It gives tips on quenching, drawing 
and furnace atmospheres. For tools that will stay on the job longer 
and produce extra pieces, ask for your free Heat Treating Guide. 




How many pieces does it produce between grinds ? Did it fail too 
soon in service? Answers to those questions give you a yardstick 
to use in boosting output from each tool. Start today to check 
tool and die performance for more output, lower costs. And when- 
ever you want personal help with a tooling problem, call your 
nearby Carpenter representative. He'll be glad to work with you. 


C^arb enter MATCHED 
^ TOOL STEELS 


k, Philadelphia, St. Loui: 
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'They've gof a hot date mTokyo- 
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SPERRY GYROSCOPE COMPANY, INC. < 


OYROSCOPICS . ELECTRONICS . RADAR • AUTOMATIC COMPUTATION • 8 BRV O - M E C H AN I S M S 
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you're dealing in -tenths of a thousandth. 


/ 


PROTECT IT WITH 




MPM 


FILTRATION 


Take this Diesel injector nozzle as an ex- 
ample. The fine orifices in the spray tip are 
precision-drilled to exact tolerances to insure 
proper fuel injection. Yet unless these ori- 
fices are safeguarded against clogging or 
enlargement by harmful particles in the 
fuel, the benefits of precision manufacturing are lost. 

To filter out these harmful particles, a Moraine Porous Metal 
filter element— bonded to a metal washer— is designed into 
the injector. It removes particles whose largest dimension is 
.001" to .002" . . . traps in its tortuous flow passages particles 
which would pass through the finest commercial screen. 
Other types of applications for MPM filter elements include 
protection of precision moving parts against dirt in the 
lubricating or actuating fluid— precision mechanisms that 
are susceptible to dirt in the air— any product involving 
the flow of liquids, gases or air in which fine filtration or 
separation is required. 

Where product performance . depends on maintaining the 
accuracy of machined parts, Moraine Porous Metal has a lot 
to offer American industry. 

KEEP YOUR BONDS- AND KEEP BUYING 



*MORAINE 
POROUS METAL 

A unique material of powder 
metallurgy, fabricated into effi- 
cient shapes and providing con- 
trolled porosity for these functions: 
Filtration * Separation • Diffusion 
Flow Control • Flame Arresters 
Vents or Breathers 



MORAINE PRODUCTS — « GENERAL MOTORS 

DAYTON, OHIO 
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Going civilian ... 


Gone are the guards, the "stop” signs, the uniforms, the deep drone of service ships. 
Gate and hangars are open. Little planes out on the line wear bright colors, others are 
inside for recovering, paint, engine overhaul . . . Flying is going civilian again! . . . And 
Air Associates is going with it. 

Today, with eighteen years experience distributing standard supplies and equipment, 
with warborn knowledge and facilities for the manufacture of specialty components of our 
own design and engineering. . . Air Associates offers the industry’s largest stockroom to 
meet the needs of private, commercial and military aviation . . . Four strategically located 
offices and warehouses, efficiently staffed and adequately stocked with thousands of items, 
stand ready to give you prompt attention at proper prices! 

• Am Associates, inc. 

TETERBORO. N. J III! A VOTES: CHICAGO. DALLAS. LOS ANGELES . . . 

ENGINEERS AND MANUFACTURERS OF AIRCRAFT SPECIALTIES . . . 

SUPPLIERSOF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 192? 
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EX-CELL-O’s 

faciltfiei: 

PRODUCTION ENGINEERING 


MEAN PLANNING l&dcUf 

Let EX-CELL-O’s Complete Parts Manufacturing 
Facilities Help Keep Your Assembly Lines Rolling 


One proved American way to more jobs is efficient production and the increased 
product demand that comes through lower costs . . . this is why definite planning 
today to manufacture most efficiently, economically and quickly is a direct 
step toward sustained business prosperity and a high level of employment. 
Ex-Cell-O can help you if your plans call for accurately-made metal parts and 
sub-assemblies on a production basis. Write to Ex-Cell-O, Detroit 6, today. 




EX-CELL-O CORPORATION 


DETROIT 6, MICHIGAN 
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. . is equipped 
with Gladden 
Hydraulic 
Brake 
Cylinders 


Countless hundreds of our military fighter 
aircraft are equipped with Gladden hydraulic 
brake cylinders. These controls mean safer, surer 
landings, with less wear on landing gear, wheels, 
and tires. 

Gladden design, engineering, and production 
excellence is available to both brake and air- 
craft manufacturers. We'd like to help you with 
your hydraulic control problems. Gladden Prod- 
ucts Div., KINNER MOTORS. INC., Glendale 4. 
California. 



GLADDEN PRODUCTS DIV. 

KINNER MOTORS, INC. 




MECHANICAL LEATHEH 

A Product of 

CHICAGO RAWHIDE MANUFACTURING CO. 

1305 Elston Avenue Chicago 22, Illinois 

N.w r.,k ■ Philadelphia - - la. An*.,.. ■ Cl.,.land ■ Ba.l.n 


August, 1945 


AVIATION, 




COCKPIT CANOPIES OF DU PONT “LUCITE” 



Bring 75% Greater Vision 
to Pilots of P-51 Mustang 


P-51 Mustang pilots fly under a protective canopy 
of transparent Du Pont "Lucite” methyl metha- 
crylate resin. Because of its ability to be heated 
and formed into streamlined contours, this one-piece enclosure can 
be shaped in less time than was formerly required to produce the 
old-style canopy. This technique also reduces optical distortion 
during forming. In addition, the plastic "teardrop” reduces rivet- 
ing operations and operations on alloy sheet stock as well as elimina- 
ting the use of machined parts. 


"Lucite” possesses remarkable transparency, light weight, tensile 
strength and is outstanding among plastics for its weather resist- 
ance. WPB-allocated, experimental quantities can be obtained for 
your test purposes. 
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FOR AIRCRAFT 



LIGHTING 


A VIBRATOR POWER SUPPLY 


Fluorescent lighting, made possible by €'£ ^ maintenance. The many advantages offered by €■£ Vi- 

Power Supplies, is one of the features which will % brator Power Supplies are the result of painstaking 


make tomorrow’s airlines the last word in appear- 


ance, comfort and convenience. Fluorescent lamps % 
not only add to modern beauty, but they produce % 
twice as much light as incandescent lamps of an equiv- 
alent wattage. Actual tests have shown that passengers 
definitely prefer this more adequate and pleasing type 
of illumination. 

Electronic Laboratories has developed current convert- 
ing systems to convert the plane's own electric power to 
the proper current for fluorescent light operation. Other 
£•£ equipment is available for operating radio, navi- 
gational equipment, and ultra-violet (black light) 
instrument panel lamps. 

Efficient, Light, Long-Lasting 
In all these developments for the aircraft field, £V f 
has kept foremost in mind the requirements of re- j 
liability, light weight, efficiency and minimum j 


research and design which has meant a tremendous 
acceptance in the many different fields. 

Precision construction and minimum of moving 
% parts assure exceptionally long service life. £■£ 


Vibrator Power Supplies may be protected 
against dust and moisture and hermetically 
sealed, when necessary, for operation at high 
altitudes. 

£•£ engineering service is available for spe- 
cial applications in current conversion for the 
aircraft industry. 

€•£ Fluorescent Lighting Power Supply 


Model 2026 operates ten slim-line 
from the 28-volt DC electrical sysl 
may be individually controlled, and 


!" fluoret 
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. bringing back wounded heroes and carrying fighting men 
and munitions to turn the tides of battles. When the war 
is over, cruising in excess of 300 miles per hour along the 
routes of leading airlines, the giant Douglas DC-6 will take 
you anywhere over land or sea with comfort, speed, economy, 
and assurance beyond anything you have ever imagined. 


DOUGLAS DC-6 



An up-to-date summary 
of the properties of 



While there is no such thing as an all-purpose plastic, experience proves that 
the cellulosic plastics are suited to a wider range of applications than any other 
type. In addition to their outstanding and widely recognized advantages, recent 
developments and improvements in the cellulosics have increased the scope of 
their usefulness. Within the Celanese group of cellulosic thermoplastics, there 
are types and formulations which offer physical properties that bracket the full 
range of cellulosic plastics possibilities. 


H§§ Toughness in the cellulosic plastics is inherent; it is achieved 
without supporting filler of any kind. Among the cellulosics, Celanese plastics 
are unexcelled for toughness. 

0969 ILDGfl 0711® Sixty years of color experience that began with the 

first plastic "Celluloid'" is the background for the unlimited color and accurate 
color control available in Celanese plastics. The result is a range of colors, con- 
figurations, mottles and color densities that is surpassed by no other group of 
plastics. 

Moldability is an outstanding characteristic of Celanese 
plastics. They are adaptable to the fastest injection and extrusion 
as well as other molding methods. 


t-OOVt, 
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EASE OF FABRICATION There are, perhaps, more fabricating methods open to Celanese plastics than to 
any other plastics group. They can be cut, sawed, drilled, heat formed, machined, laminated, blown . . . 

TOUCH COMFORT low thermal conductivity is the property that makes Celanese plastics pleasant to the 
touch. They are never too hot or loo cold. 

SURFACE PERMANENCE Clear-through color, absence of filler and good surface hardness all contribute 
to the surface permanence of Celanese plastics parts. Usage actually improves their lustre and appearance. 
NON-REVERBERATING Celanese plastics have pronounced sound-absorbing characteristics. Molded and 
fabricated articles have no unpleasant clatter or ring. 

HEAT RESISTANCE The ability to soften under heat without decomposing is the basis of the superb 
moldability of Celanese plastics. This chemical heat stability is an important part of the resistance of Lumarith 
plastics parts to the higher operating temperatures. 

WARPAGE RESISTANCE Lumarith' EC (ethyl cellulose) is the most dimensionally stable of the cellulosics. 
Military applications of Lumarith EC have demonstrated this stability both in the dry cold of the Arctic and the 
humidity and heat of the Tropics. 

LIGHT WEIGHT The specific gravity of Celanese plastics formulations range from 1.07 to 1.40— lightness 
which permits greater bulk and consequently greater strength in many applications. 

TRANSPARENCY Celanese plastics rank high in the property of transparency. Light transmission is as high 
as 98% of the theoretical maximum (92% absolute) for a sheet approximately .125" in thickness. Index of refrac- 
tion is 1.49. The spectral transmission can be modified to include or exclude the ultra-violet rays. Celanese plastics 
are not subject to stress crazing that affects strength as well as transparency. 

WIDE RANGE OF FORMULATIONS. Success with plastics depends upon the right plastic and the right 
formulation. Celanese welcomes every opportunity to assist you in the selection of the right plastic for best results. 
Should a study of your product and problem indicate the need of other than a Celanese plastic, you can count on 
the Celanese technical staff and sales organization for impartial advice. Celanese Plastics Corporation, a division 
of Celanese Corporation of America, 180 Madison Avenue, New York 16, N. Y. 
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Only from Ampco can you 
get all of these services and 
benefits conveniently: 


You save two ways on the v 
and Ampcoloy Bronzes 
form at Ampco: 

(1) You sove on metal. 


s grades of Ampco Metal 
re produced in extruded 


These extruded products are produced in Ampco's own 
large extrusion mill, under the exceptionally close quality 
control which is characteristic of all Ampco production. 
Controlled melting and alloying — exact billet casting and 
billet heating technique — careful inspection — assure you 
of uniformly satisfactory results. 

Thus you combine the basic advantages of Ampco alloys 
— exceptional resistance to wear, impact, fatigue, and cor- 
rosion — with these plus values of the extrusion method: 
(a) Good surface finish, (b) Clean, sound grain structure 
of quality approaching that of forged material, (c) Close 
tolerances — material is machine-straightened or drawn so 
as to be suitable for screw-machine work. 

Write on your business letterhead for Engineering Data 
Sheet 125 and Ampco Metal Catalog. 


Metal 
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E/NGLISH FlELD, Amarillo, Texas 

“THE FRIENDLY FIELD” 

IS A GOOD FRIEND OF PHILLIPS! 



F OLKS who fly the Southwest will tell you that 
for courteous, personal service and friendly good- 
will, there's no place that can beat English Field at 
Amarillo! 

Blessed with excellent terrain and a high percentage 
of flying weather, its modern facilities serve an increas- 
ing number of private planes. 

In addition, English Field handles four scheduled 
flights of Braniff Airways, Inc. per day, and an average 
of twenty-six flights of Transcontinental & Western 
Air, Inc. per day. 

We're proud that this "friendly field" is a good friend 
of ours. Here's why: What others think about Phillips 
Aviation Gasoline and Phillips Service is a darn sight 
more important to you than what we think about our- 
selves. The tip-off on any product is the kind of people 
and places that use it. We've earned ourselves some 
mighty good friends. Maybe we can be of service to 
you, too. If you have a problem that involves aviation 
fuel— write to us at the Aviation Department, Phillips 
Petroleum Company, Bartlesville, Oklahoma. 
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Both are all-metal airplanes . . . 

Republic Aviation engineers reasoned 
that if their world-famous P-47 
Thunderbolt fighter needed sturdy, all- 
metal construction, so did their personal amphibian airplane, the Seabee. 

And that’s good reasoning. Returning pilots who have won their 
battles in aluminum airplanes will feel more “at home” in aluminum 
personal planes. 

Use of aluminum in structures and skin permits higher factors of 
safety without adding weight, fewer parts to assemble, an easier airplane 
to maintain for the owner. Aluminum Company of America, 2182 
Gulf Building, Pittsburgh 19, Pennsylvania. 

[ alcoa L 


ALUMINUM 
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Outer Beauty 

Inner Quality 

Sleek, new planes, soon to 
flow from assembly lines for 
civilian use, will be ear* 
marked for quality by the 
finishes they will wear. Color 
styling will be an important 
feature in civilian plane merchandising . . . color 
identification and distinctive styling will have a 
decided effect on customer preference. 


Reflects 


Berryloid finishes, famous for 30 years, protect a 
large share of the planes on Allied battlefronts. 
These same battle-tested, weather-tested finishes, in 
less somber hues, will lengthen life, add color and 
durability to private and commercial planes in 
peacetime. Those planes whose exterior color styl- 
ing bespeaks fine craftsmanship, good design and 
quality materials, will be finished with Berryloid. 



Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • 


. INGLEWOOD. 


F. • MONTREAL • WINNIPEG . TORONTO 
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Airborne Attack on a 'Peacetime Toe 


Our nation’s vast timber lands 
cover an area larger than the com- 
bined areas of France, Germany, 
Italy, Norway, Sweden, Belgium, 
The Netherlands and The British 
Isles. The protection of this huge 
natural resource against fire, is a 
responsibility second to none. For 
fire, America’s greatest peacetime 
enemy, destroys millions of feet 
of potential lumber annually. 

But millions of acres of valu- 
able timber lands and range areas 
are saved each year — thanks to 
the Forest Rangers of the United 
States Forest Service, and the Fire 
Wardens of State and private 


timber organizations. Through a 
system of lookout towers, they 
maintain a constant, never ending 
vigil detecting fires and dis- 
patching men and equipment to 
prevent such fires from growing 
into raging, destroying infernos. 

In recent years, the airplane 
has been used both for patrol and 
transportation functions — drop- 
ping men and equipment by para- 
chute to points adjacent to fires 
. . . thereby saving precious min- 
utes which may save lives, and 
millions of acres of timber. 

The helicopter, postwar, may 
be developed to render specialized 


ice. Its ability to 
hover, to fly 
slowly forward, 
backward, or 
sidewise, to make 
vertical ascents and descents, 
make it ideal for patrol, observa- 
tion, transportation and fire- 
fighting activities as pictured. 

At McDonnell, right now, we’re 
concentrating on the production 
of planes, parts, and plastics for 
war. But we’re looking forward to 
showing you, postwar, just how 
and where the helicopter can 
serve countless commercial needs. 


M^DONNELL/^fei 

PLANES • PARTS • PLASTICS . S A I NT L 0 U I S - M E M PH I S • 



faster! The above test run by a disinterested 
research chemist clearly shows the difference 
in results gained by Kelite A. C. Stripper and 

above average 

Kelite A. C. Stripper penetrates and loosens 
paint for quick removal. Nothing else will do 
the same job with equal speed and safety. 

A. C. Stripper is used straight at room temper- 
ature. It can be applied by brush, pressure 
sprayer or immersion. It is safe on aluminum, 
magnesium and ferrous metals. 

This is another in the sure-acting line of special- 
cialized chemicals manufactured by Kelite for 


cleaning and processing in the aviation industry. 
For latest information on Kelite products and the 
advanced method of pH Control by which Kelite 
has raised the standards of efficiency in clean- 
ing, send for Kelite Aircraft Serving Bulletin. 






Stamps (/p 

These 


Temperatures from Freezing to 350° F. 

If using just one grease will be an advan- 
tage in your plant, here’s the answer— 
Gargoyle Sovarex Grease. This one unique 
product is an all-purpose grease for plain 
bearings. It resists softening and is being 
successfully used in bearings at tempera- 
tures of over 350° F. 

Light to Heavy Pressures I 
You’ll find that Gargoyle Sovarex Grease 
combines the best features of both lime 
and soda-base greases. It serves under light 
to heavy pressures, and stays on the job 
where other greases fail. You can apply 
it with grease guns, mechanical applica- 
tors or any way that grease can be applied. 

Water from Cold to Boiling! 

Many greases withstand cold water. But 
Gargoyle Sovarex Grease resists the 
washing, melting action of hot water, even 
boiling water. It is also unusually resis- 
tant to dilute alkali and acid solutions. 
Your Socony -Vacuum Representative will 
be glad to give you detailed performance 
facts and figures and help you apply this 
new grease throughout your plant. 
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/60 ROUND TR/PS. . . 


and still no 


CORPORATION • TOLEDO 1 , 03I0 
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SIOUX AIRCRAFT 

we t valve seat GRINDING MACHINE 


for Inline and Radial Motors 

* Write lor Details 


ALBERTSON & CO., INC. 


SIOUX CITY, IOWA, U. S. A 
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When dogfights go upstairs, both men and aircraft 
feel the lack of oxygen, the lowered pressure, and 
the comparative absence of moisture. Particularly 
critical spots in aircraft are the brushes in generators 
and motors. When aircraft first ventured into higher 
altitudes, ordinary carbon brushes often wore out 
entirely within a few hours. 

Today, thanks to Westinghouse high-altitude 
brush treatments, operation of aircraft electrical 
equipment is reliable and has received extensive 
approval. To bring this about, Westinghouse solved 
the problem of the disappearing brushes. 

In a test chamber that duplicates stratosphere 
conditions, they established two important facts: 

(1) That at earth surface 
conditions, a lubricating ox- 
ide film normally exists on 
the commutator. 

(2) At high-altitude condi- 
tions this lubricating film dis- 
appears, and the commutator 
acts as a grindstone. 


The solution was direct and effective . . . they devel- 
oped a number of chemical treatments for brushes 
which enable them to maintain this lubricating film 
under stratosphere conditions ... so that high-altitude 
wear is not materially greater them wear at earth levels. 

The effectiveness of these chemiceil treatments is 
attested by the fact that today over 90% of all high- 
altitude brushes on military aircraft utilize one of 
these treatments. 

Today, the electrical method of operating important 
apparatus in aircraft has received widespread ap- 
proval. There are over 150 motors of more than 
50 different types in one B-29 Superfortress alone. 
Tomorrow, the high-altitude brush promises superior 
performance for many earth-surface applications 
where commutation has been a problem. For 
further information, call your Westinghouse office, 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pa. 

^Westinghouse 
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MILLIONTHS OF AN INCH FOR SALE BY V I N C O 
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DEPENDABLE CHAMPION SPARK PLUGS 100% 


American Airlines, Inc., the nation’s larg- 
est domestic airline — in miles flown, pas- 
sengers carried and planes operated — 
now specifies Champion Spark Plugs 
100%. This tribute to Champions is di- 
rectly traceable to "better performance, 
longer life, less servicing time, and lower 
operating costs." 

Thus once again the qualities which have 
made Champions outstanding in aircraft 


engines, both military and commercial, 
are confirmed in a service where depend- 
ability is the ultimate criterion. 

All Champions benefit from the same heri- 
tage of prestige and better performance. 
The same basic materials, research, engi- 
neering and manufacturing are back of 
every Champion regardless of type. Insist 
on Champions for your plane — Cham- 
pions in fact as well as in name. 


CHAMPION SPARK PLUGS 



USE CHAMPIONS AND FLY WITH CONFIDENCE 
CHAMPION SPARK PlUG COMPANY, TOLEDO 1, OHIO 
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Where 

HEAT and CORROSION 
must be resisted — 

rhnnto 



Arming radio for war 
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Standard and special solenoid selector valves to suit nearly every 
requirement. Each distinguished by the same SirnfMcify and 

which has created the widespread acceptance of ADEL 
units thruout the industry. To speed service on your inquiry, please 
furnish pertinent data on your requirements — port sizes, pressure 
ranges, flow, DC volts (AC not yet available) and watts, duty cycle, 
etc. Contact nearest office or address Burbank, California, Dept. S-600. 


FOR YOUR BEST INTEREST BUY BONDS 



ADEL PRECISION PRODUCTS CORP. 


Burbank, Calif. 

303 Warehom Bldg., Hagontov, 
914 Lexington Bldg., Baltimore, 


Huntington 17, W. Va. 
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HOMO CARBURIZE! 


For Uniformity, as in “Fuller” Transmissions 


Carburizing which is uniform is of course not new to the Fuller Mfg. Co.; 

Fuller Truck Transmissions have for many ’years included high-quality car- 
burized parts. But — the amount of time required for uniform carburizing of 
shafts was cut in half when Fuller adopted the Homocarb Method! And the 
labor of packing and unpacking parts in carburizing compound was eliminated. 

The Homocarb advantages which save Fuller’s time and money are having 
the same effect in countless other plants.; on parts ranging from gears to lock 
shackles ; from drill bits to aircraft fasteners ; from limit gages to bayonets to 
ball-bearing races to machine-tool parts; and for many other kinds of work. 

If you have a parts-carburizing problem before you now, an L&N engineer Production batch going directly to quench 

will welcome an opportunity to tell you what Homo-Carburizing can save * rom carburizing, 

for you. Or, if you prefer a catalog, just write for T-623. 

,lrl Ad T-623<!9) 




LEEDS & NORTHRUP 
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In Readiness 

for the 

New Planes 


Holley production facilities are 
still engaged in war work, but the 
postwar period will find these 
same facilities quickly available to 
produce promptly, with traditional 
regard for quality and dependabil- 
ity, a large portion of the aviation 
industry’s carburetor and acces- 
sory requirements. 

In the future, as in the past, alert 
engineering and sound manufactur- 
ing will provide in Holley Products, 
maximum efficiency of design and 
reliability of performance. Look 
to Holley for postwar leadership. 

HOLLEY CARBURETOR COMPANY 

5930 Vancouver Ave., Detroit 4, Michigan 



HOLLEY 

IRC RAFT, zAUTOMOTI VE, zMARJNF 

CARBURETORS and ACCESSORIES 
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PRODUCTS OF THE SEYBOID DIVISION __ ________ 

HARRIS -SEYBOID- POTTER COMPANY CTITf UCDC 
DAYTON F7, OHIO Jl I I VIILIlJ 


Vital assembly hours can 'be saved through Morrison 
Metal Stitching. This is a fact proved by results obtained 
in many of the country’s aircraft plants already equipped 
with Morrison Metal Stitchers. 

At Curtiss-Wright, for example, the first five jobs con- 
verted to the metal stitching process required a total of 
67 man-hours as against the 497 man-hours formerly 
required for riveting. Consolidated Vultee Aircraft Cor- 
poration found that Morrison Metal Stitching decreases 
assembly time by as much as 70% on many parts. 

NOW these stitchers are available to all industries for 
assembly of steel, aluminum, stainless steel, woods, fab- 
rics, rubber, plastics or other composition materials. The 
following fabricators of aircraft parts, plus many others, 
have proved Morrison's time-saving ability: 


SAVE TIME I 

with 

MORRISON Metal Stitching 
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MERIAM. 


MERIAM 

MANOMETER 


THE MERIAM INSTRUMENT COMPANY 

10928 MADISON AVENUE • CLEVELAND 2. OHIO 
WESTERN DIVISION: Mil WILSON AVE.. SAN MARINO 9. CALIF 
IN CANADA: PEACOCK BROS.. LTD.. MONTREAL 


tests are under way in this high-altitude test chamber. 
Meriam Manometer is used as a direct reading check 
on pressure altitude within the chamber. 

The lest chamber duplicates conditions of high altitude. 
Temperature is lowered to check starting conditions. The 
manometer may be located either inside or outside the 
chamber, depending upon test requirements. 

This Well Type Meriam Manometer is a primary base standard 
using a liquid in a glass indicating tube— the amount of pressure 
being balanced by the head of liquid. The manometer range 
will depend upon the type of liquid selected. Of extremely 
high accuracy, this instrument is extensively used to 
measure pressures, vacuums, and differential pressures. 

Ask lor Bulletin B containing lull description 
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"Today, I fly an all-metal fighter... 




tomorrow , I’ll have fun 
in an all-metal SILVAIRE!” 


N othing less than the best is 
good enough for our combat 
pilots.- This explains why nearly 
every fighter plane is of all-metal 
construction — it ensures maximum 
structural strength . . . longer service 
life . . . and trim streamlining that 
increases air speed. 

Soon, you'll be able to enjoy your 
own personal plane. Naturally, you'll 
want it to be all metal. So, look first 
to Luscombe— pioneer builder of all- 
metal personal planes. 

In a handsome, postwar version of 
the silvaire, Luscombe will offer 
you a truly fine personal plane 
reasonably priced ... a sturdy, de- 


pendable plane that's easy to operate 
... an all-metal beauty surprisingly 
low in maintenance cost. Additional 
information will be sent on request. 
Merely mail coupon below. 
LUSCOMBE AIRPLANE CORPORATION 
TRENTON 7 , NEW JERSEY • DALLAS, TEXAS 


Silvaire 

AMERICA'S FIRST All-MITAl PERSONAL PLANE 

BY LUSCOMBE 
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Packard high-altitude ignition cable has been 
adopted by the air forces and airlines for appli- 
cations that demand the utmost reliability in 
high-tension cables. 

The P-38J Lightning, with an operational ceiling 
of 40,000 feet and a top speed of over 420 miles 
per haul, tnust have an ignition cable that can 
withstand severe punishment. Packard high- 
altitude aircraft cable carries the surge of high- 
voltage electricity — safeguards the vital "spark” 
of engine performance — under all atmospheric 
conditions from sea level to ceiling. 


Packard high-altitude ignition cable was developed 
to meet extreme conditions. Protected by a 
tough synthetic sheath over an inner reinforcing 
braid, Packard cable provides effective resistance 
to extreme cold, heat, oil, moisture and electrical 

Serving in commercial planes as well as in fighters 
and bombers, Packard has met the challenge of 
stratosphere flight. Packard high-altitude air- 
craft ignition cable is available with either copper 
conductor or stainless steel conductor. You’re 
RIGHT with Packard cable. 


KEEP BUYING BONDS 




e serves the armed force! 
ntf -aircraft gun 
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THE CEILING IS 
UNLIMITED! 


You’re in the aviation gasoline and oil business . . . but 
are you really ready for the coming tremendous expansion 
in private flying? With the right kind of station planning, 
merchandising and advertising help you can build your 
present set-up into a big-time, big-volume business. 



Mobilgas 


AIRCRAFT 


Investigate Now — the 

SOCONY-VACUUM 
PLAN FOR 

AIRPORT 


DEALERS 

The Complete Help 
You Need to Build a Big 
Gas and Oil Business) 


"INFORMATION PLEASE" i 


Until then, 
E.W.T., NBC 


HERE'S HOW 
SOCONY-VACUUM 
CAN HELP YOU: 

S ocony-Vacuum’s new Airport Dealer 
Plan brings you a real opportunity 
to get started now to build national 
recognition for your airport . . . and a 
sound, growing gasoline and oil busi- 
ness. This new plan is backed by 79 
years’ research, refining and marketing 
experience-greatest in the oil industry. 

The complete plan includes many out- 
standing advantages. Find out about 
them now. Fill in and mail coupon 


SOCONY-VACUUM OIL COMPANY. INC. 
nml Affiliates: Magnolia Petroleum Company; 
Genera! Petroleum Corporation of California. 


I Clip NOW-MAIL TODAY! 

Socony- Vacuum Oil Company, Inc. 

Aviation Department 
«6 Broadway. New York 4. N. Y. 

Please send me all details of how new Airport 
Dealer Plan will help me take full advan- 


iVIATION, 


t. 1945 





National Security 
demands Wings 


N ATIONAL Security and Per- 
manent Peace . . . through Air 
Power. Words of comfort lor the 
future, but only if the ideas behind 
these words are put into action! 

Air Power for Peace instead of Air 
Power for War will demand four-way 
cooperation , . . with Private Citizens, 
American Business, Government and 
the Aviation Industry all joining hands. 

John Q. Citizen is part of the story. 
His interest in private Hying, fast 

strips and air parks: his support of 
air shows and exhibits: his interest 
in aviation literature, books, educa- 
tion and research; his participation 
in aviation organizations ... all these 


are specific ways in which he will 
help make peace through Air Power 



American Business also will contrib- 
ute much to the progress of American 
Aviation and Air Power. For aviation 
shrinks the distance between markets; 
opens new sales channels; means 
closer coordination of far-llung plants 
and access to almost any part of the 
world in a matter of hours instead of 
davs and weeks. And, in the case of 
Helicopters, even to places normally 

Government, too... Federal, State and 
Municipal... will play its role. Already 
many steps have been taken to pro- 


mote aviation and Air Power and other 
steps are under way. Training facilities 
...roads and highways... safety regula- 
tions . . . encouragement and develop- 
ment of scientific flying aids and inter- 
national air transportation. ..perfection 
of airport facilities ... creation of com- 
missions charged with promoting avia- 
tion wisely and for the benefit of all 
. . . these are just some ol the areas in 
which Government can be and is a 
vital part of this story. 


And . . . the Aviation Industry. Under 
the stimulus of war the progress and 
technical advancement of the Aviation 
Industry has been an industrial mira- 
cle. The entire industry is dedicated 
to a continuance of the scientific re- 
search which has made America fore- 
most in the Air. At Bell Aircraft we 
shall put into civilian service the skills 
and achievements identified with the 
Airacobra, the Kingcobra, the Bell 
Built B-29 Superfortress, the Aira- 
comet (America’s First Jet Propelled 
airplane), the products of our Ord- 
nance Division and the Bell Heli- 
copter. The challenge of Peace will 
provide us with a stimulus as urgent 
as the desperate needs of war. 

★ Buy War Bonds and Speed Victory it 
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Fleets of giant stratosphere clippers cruising global routes 
at 300-mile speed . . . Pan American World Airways waits 
only the all-clear to transform yesterday’s "fantastic 
dreams” into dramatic accomplishment. And as in Pan 
American's earliest pioneering flights, Snap-on tools will 
play a vital part in these operations. "Snap-on tools have 
been long preferred for their ready adaptability to the 
many types of equipment we operate", says Pan American. 
"So too will this be true in our future global operations 
where flights will range from 100 to 2400 miles — 2400 
miles non-stop.” 

Used in maintenance operations by every major airline 
. . . preferred wherever planes are built, operated or main- 
tained . . . Snap-on tools have won undisputed leadership 
as the tools of aviation. Write for 1945 catalog of 3,000 
Snap-on tools for production, assembly and maintenance. 

SNAP-ON TOOLS CORPORATION 

8020-H 28fH AVENUE KENOSHA, WISCONSIN 
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These Efficient/Combustion Heaters 
Save WeighJ^for More Pay Load 


HIGH heating. effi^ncy with remarkably 
low weight! FUjtffe stability at any altitude 
or speed! No Roving parts and no nozzle to 
clog! Tljeje are among the advantages which 
FiuidHefit's exclusive Vapor Entraining Com- 
I Process brings to aircraft heating, 
^behind this development stand Fluid 
5 17 years of leadership in the design 
#nd manufacture of automatic combustion 
-, and heat transfer equipment. 

Utilizing pre-heated combustion air, this 
Vapor Entraining Process accomplishes 
combustion with an unusually low pressure 
drop, permitting operation at low ram pres- 
sures. It produces a completely suspended 
flame and therefore gives freedom from lead 
oxide formation. Flame retention is so posi- 
tive that flame characteristics are the same 
under all conditions. And accurate compen- 
sation assures high combustion efficiency from 
sea level to ceiling. 


Capacities range from the 15,000 BTU unit, 
which weighs two ounces shy of 7 pounds, to 
the 100,000 BTU unit which weighs only 
24J-2 pounds, and these weights include 
all controls and accessories. Blowers for 
ground operation are optional for all models, 
and continuous heating is assured by automat- 
ic transfer between ground and flight phase. 

Naturally, you will want Fluid Heat Aircraft 
Heaters on planes you design, build or equip. 
Availability for civilian use is controlled by 
material and manpower regulations, but write 
us today for the Fluid Heat story. Address: 

Fluid Heat Division, Anchor Post Fence Co., 

6740 Eastern Ave., Baltimore 24, Maryland. , 

^fiuid lieab 
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T WENTY-TWO and a half tons is a lot of airplane. 

Yet when fully loaded as a general cargo carrier, 
that’s the flying weight of the Curtiss C-46 “Com- 
mando.” 

It goes without saying that the control cables of air- 
craft so heavy must withstand an extraordinary amount 
of stress. The selection of U • S • S American T iger Brand 
Control Cables for the C-46— and for other famous 
planes even heavier— is proof of the rugged strength and 

for so many military and commercial aircraft. 

Their trigger-quick response to the touch of switch 
or lever is contributing to the dependable performance 
of American planes in all theatres of this war under the 
severest operational conditions. 

Made of coated or corrosion-resisting (stainless) steel 
wire carefully manufactured to secure highest strength 
and toughness, U-S-S American Tiger Brand Cables 
are Excellay Preformed to further insure maximum flexi- 
bility and to provide high resistance to vibration, bend- 
ing fatigue, abrasion and wear. 

Our new Control Cable catalog — a comprehensive 
guide to proper cable selection and application— deserves 
a place in your reference files. Send for your copy. 

AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 

COLUMBIA STEEL COMPANY 

San Francisco 

UNITED STATES STEEL 
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LITTELFUSE 

Snap! make.. .Snap! break 
CIRCUIT BREAKER SWITCHES 



rol (801000 series 
3 to 50 amp 
> specification AN-C-7' 


rated )— i 


A product with a military repu- 
tation, pioneered and de- 
veloped by Littelfuse. High lag, 
quick reset feature adapts it to 
many commercial uses. Its 
"finger trigger" principle, with 


n contact. Its magnetic 
blowout minimizes arc during 
break. Red band on push but- 


breaker switches come in either a toggle 
push-pull button (series 802000— illus- 
ngs at 32 volts or less AC or DC. Conform 
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Have you seen the new day coming? 


Even in the pre-dawn darkness of war there are 
signs that it is on the way. ... It can be the 
greatest day the world has ever known. 

Already men, materials and American ideals 
have penetrated to the last wildernesses of the 
earth. There's a trans-Atlantic flight every 13 
minutes of the day and night ... 160,000 miles 
of air routes being flown by American transport 
planes . . . our air strength is double that of the 
rest of the world combined . . . our manufacturing 


productivity half of the world's total capacity. 
We have what it takes to force prosperity and to 
enforce peace. 

We at Bryant feel that we’re part of the new day 
that's coming. Our record in war links us with great 
production achievements, from the millionths- 
of-an-inch precision in the modern airplane en- 
gine to the millions of things that we’ll help to 
produce more simply, faster, for less. We urge 
you to call us in now! 


62 


BRYANT CHUCKING 


AVIATION. 


fTlcuixyiriip. fliAc/iajyt LUlpeoa 

FOR THE POSTWAR CLIPPERS 




Horace Greeley 
said "Go West, 


suggesting the direction of opportunity, 
adventure and progress in our great 
country. 


Today it is different. The whole world is 


Pan American World Airways have done 
much to make this possible by their de- 
velopment into the greatest Airways 
System in the world. 


Above you see one of the post-war Clippers 
Pan American will offer for your future 
air transportation— for your quest of oppor- 
tunity . . . adventure . . . progress. 

An appreciative and careful host, Pan 
American will spend millions of dollars 
for fleets of 108 and 204 passenger Clippers. 
These will be the most modern of aircraft, 
designed for safety, comfort, speed and 
inexpensive transportation. 

At low cost, but of great value in safe flying, 
Marquette Aircraft Wipers will be availa- 
ble for installation on these new Clippers. 
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Yard 

MAKES HIGH PRECISION 


AIRCRAFT COMPONENTS 

From a plant geared to high standards of ac- 
curacy, VAR D produces yearly a multitude of 
small parts and assembled units for airplanes. 
Hydraulic or electrically operated actuators 
involving gears, pistons, valves, jack-screws, 
sprockets and cams are constantly being built 
in quantity. Some of these products are shown 
here. Others can't be shown. VARD is a name 
forever linked with American aviation's best. 


OUR PLANES ARE GOOD ... because 

. . .THEIR PARTS ARE GOOD 


YARD, with all other American manufacturers of plane parts, takes pride in the way 
that American aircraft outperforms those of the enemy. We are especially proud of 
those bombers and fighters— like the A-26, the B-17, the P-38, the B-29, and many 
others which fly with important units made by VARD. As long as American planes 
fly, we will produce good plane parts— and produce them quickly. 

A. AIRCRAFT COURSE PLOTTERS • B. AIRCRAFT PRODUCTION CAGES • C. DRAFTING MACHINES • D. DRAFTING MACHINE SCALES 



PATHWAY TO 
EARTH... 

&£/UfW&£/l£ 

ISS^ 


All over the world. . .from the mud- 

caked European fields to sun-baked air- 
strips in southern Burma ;;; Federal 
Instrument Landing Systems are ‘'bringing 
’em in”. . . on the beam. 

Bombers, pursuit ships, night-fighters, 
transports . . . American, Canadian, British, 
Russian . . . ships wearing all the colors of 
the Allies . . . coming in on this “pathway 


to earth”, day and night, through the 
toughest kinds of flying weather. 

This is the instrument landing equipment 
that Federal developed over more than ten 
years of intensive research . . . and whick 
has set the standard for aerial navigation 
equipment in all parts of the world. 

For the coming “age of the air”. : ; see 
Federal first for the finest in aerial-Davi- 
gation and communications equipment. 


Federal Telephone and Radio Corporation 


Newark 1, N. I. 
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The head on a Walker-Turner Radial Drill tilts to 45° 
in either direction. No need for angle vises and special 
set-ups in drilling, reaming and tapping angled holes. 
It speeds output, lowers production costs, improves 
machining flexibility. 

The drill head operates anywhere within a 62" circle. 
Jackshaft assembly gives 16 spindle speeds from 160 
to 8200 r.p.m. Has all the job-tested refinements of the 
Walker-Turner Drill Head for extra ruggedness, 
smoother running, easier operation. Write for detailed 
information today. 


WALKER-TURNER COMPANY, INC. • Plainfield, New Jersey 



PRICE *346.50 

Slightly higher west ot Rock! 


MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT & DISC SURFACERS 
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Here’s the heart of a mighty engine 


You are looking at the transmission of a giant air- 
craft engine. Delicate as these gears seem, they 
possess the tough strength and endurance to carry 
a mighty bomber on its thousand mile mission — 
and back— time after time. This dramatic coupling 
of rugged strength and light weight— of mighty 
power and compactness is made possible by new 
gear production methods developed by Foote Bros. 

The big miracles these revolutionary type gears 
perform are due to the extremely close tolerances to 
which every dimension is held —to the unique devel- 
opments in heat-treating that assure the proper 
hardness of every part— to the extraordinary con- 
trol of every step in production that permits their 
manufacture in quantities even though specifications 
demand laboratory precision. 


These new A-Q (Aircraft Quality) gears are al- 
ready suggesting revolutionary changes in many 
peacetime machines. They are permitting smaller, 
more compact design— they are making possible 
greatly increased operating speeds— they are assur- 
ing longer life to machines and equipment qn which 
they are used. 

Designers and production engineers interested in 
the possibilities of these new gears will find com- 
plete data on them in a bulletin recently issued 
by Foote Bros. Write for a copy of Bulletin A-Q-A. 
It will be sent to you upon request. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Depi. G, 5225 S. Western Boulevard • Chicago 9, III. 




fBROS. 
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EPLY1NG to YOURS OF DECEMBER 7™.,. 


America’s answer to the call upon Pearl Harbor— 
A mighty armada of warplanes, many of the most 
deadly equipped with Bower Aircraft Roller Bearings. 




PERMITE PERMANENT MOLD ALUMINUM CASTINGS 
CUT TIME ... CUT LABOR ... CUT COSTS 



* * * 


★ Do you know lhat multiple-operation machining on aluminum castings 
is perfectly feasible — when Permile Permanent Mold Castings are being 
worked? The permanent metal mold makes castings accurate to + .01". 
And all castings are dimensionally uniform, since every casting comes 
from the same mold. That is why you can use automatic machines with 
Permile Permanent Mold Castings — why you may be able to run the 
whole finishing job with one selling of the machine. 

Illustration shows a 6-spindle Acme Gridley Automatic, on which Permile 
Permanent Mold Aluminum Cast Master Brake Pistons are being machined 
at the rale of 1200 per hour. 

Permile Permanent Mold Castings save lime— labor— and overhead. You 
have less metal to remove. Greater tensile strength often permits thinner 
cross sections, giving you less weight in the finished part. Recommenda- 
tions and estimates submitted without obligation. 

ALUMINUM INDUSTRIES. Inc. 

CINCINNATI 25, OHIO 

Detroit: 809 New Center Building New York: 9 Rockefeller Plaza 

Chicago: 616 South Michigan Avenue Atlanta: 413 Grant Building 


PERMITE 


ALUMINUM ALLOY CASTINGS 
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To Speed Assembly, Machining Oper- 
ations, Metal and Plastic Stamping. 

For complete data, including tested 
pressure figures, send for the new 
Kwik Klamp Catalog. 

DANLY MACHINE SPECIALTIES, INC. 

2100 South 52nd Avenue Chicago 50, Illinois 
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NEW... 

B. F. Goodrich 

SPLINED RIVNUT 

SECURELY FASTENS ACCESSORIES 

Jo Wood. ..Plastics ...Leather 


S PLINED Rivnuts are one-piece tubular aluminum 
rivets with internally screw-threaded and coun- 
terbored shanks. They’re designed for use as a nut- 
plate for attachment in comparatively soft materials 
such as wood, plastics, fiberboard and leather. Use 
is illustrated below in material thinner (diagram a) 
and thicker (diagram b) than the length of the Rivnut. 

Splined Rivnuts are driven into previously drilled 
and counterbored holes; the splines bite into the 
material in which installation is made and provide 
high resistance to torque. The same simple hand tool 
that heads the regular Rivnut from one side also 
heads the splined Rivnut. When headed (as illus- 
trated to the left), a circular bulge upset is formed, 
which resists being pulled through the material. The 
threads are uninjured by the heading operation and 
remain intact, ready for attachment of accessories. 

Splined Rivnuts are available in many sizes and grip- 
ranges. They’re strong, light, low in cost, and present 
an attractive appearance when installed. Perhaps 
splined Rivnuts are the answer to one of your fasten- 
ing problems. Why not get the whole story right away ? 

FREE ! 40- PAGE “RIVNUT DATA" BOOK. Here's the complete 
story of the whole Rivnut line. ..clear diagrams... test data 

Data" now!” Just°write to The B. F. Goodrich Company, 
Department AV-8, Akron, Ohio. 
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AS the draftsman's pencil makes its mark, he issues 
orders, through a remarkable kind of shorthand, 
to the men who must act on his drawings. But only with 
special assistance can human hands shape such precise, 
complex orders as these. No wonder the draftsman 
chooses his instruments with care ... he is, in effect, 
taking them into partnership! 

In this sense, Keuffel & Esser Co. drafting equipment 
and materials have been the draftsman's partners 
for 78 years in creating the peaceful culture and 
wortime might of America, in making possible our 



...the world's highest dams 



partners in creating 


5o universally is this equipment used, it is self- 
evident that every engineering project of any magni- 
tude has been built with the help of K & E. Could 
you wish surer guidance than this in the selection of 
your "drafting partners"? 

Especially in these hurried days, you will find a 
PARAGON* Drafting Machine a boon to your work 
...and your nerves! With the finger tips of your left 
hand on its control ring, the lightest pressure enables 
you to set the scales at any angle, anywhere on the 
board. Your right hand is always free. For the full 
PARAGON* story, write on your letterhead to Keuffel 
& Esser Co., Hoboken, N. J. **, 5 . u. s. Par. Off. 


KEUFFEL & ESSER CO. 

NEW YORK ■ HOBOKEN, N. J. 
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"Big" brother of our 
little 10-amp Switchette 


T HIS new form of G-E Switch- 
ette is suitable for a wide variety 
of limit-switch and other aircraft 
control applications where space is 
limited and long life is required. 

This new (Size 2) Switchette is 
rated 25 amperes at 24 volts d-c 
(115 volts a-c). It has screw-type 
terminals for easy wiring, and is 
completely enclosed for protection 
from dust. 

Three contact arrangements are 
available: single-circuit, normally 
closed; single-circuit, normally open; 


and two-circuit. These Switchettes 
are suitable for use at altitudes up 
to 50,000 feet, and in temperatures 
from 93.5 C to minus 56.6 C. They 
resist corrosion and high physical 
shock and vibration, and are designed 
to withstand millions of mechanical 
operations. 

Approximate dimensions are 2 
by 1 % by 1 inch; approximate 
weight is 2 ounces. Ask your local 
office for Bulletin GEA-4259, which 
gives dimensions and complete de- 
scription. General Electric Company, 
Schenectady S, N. Y. 



AND DON’T FORGET 





PRECISION PRODUCTS 
AND ENGINEERED SYSTEMS 
FOR AIRCRAFT 


GENERAL f§ ELECTRIC 
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WEST COAST FACTORY BRANCH, 109 SOUTH CENTRAL AVENUE, GLENDALE 4, CALIFORNIA 
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Unit Construction , 

aluminum AN 10056 

Wafer Seal 

ELECTROL’S 
CHECK VALVE 


Here's a check valve, meeting AN-V-5 specifi- 
cations, with a minimum nymber of parts. It 
provides hydraulic control lines long-life posi- 
tive sealing against return flow, requires no 
servicing, and is low in cost. It works equally 
well in simple circuits on personal aircraft or 
complex applications in transport and cargo 
plane hydraulic control. 

The two-piece valve body, of aluminum 
alloy, has integral AN 10056 fittings. Aspring- 
loaded aluminum wafer seal, guided in the 
valve body, seats directly on a standard AN 
o-ring fitted in with a slight initial squeeze. 
Only light spring pressure is required for pos- 


itive seating. Progressive design has elimi- 
nated poppets, hardened and ground seats, 
and guide stems— all requiring expensive ma- 
chining and assembly. The result is a service- 
free valve design of high sealing efficiency, 
extremely effective at low pressures, yet 
equally adaptable to high pressures. 

Remember these design advantages when 
you select cheek valves for your present or 
postwar control systems. ELECTROL hydraulic 
control units: check valves, unloader valves, 
relief valves, selector valves and cylinders 
are now providing dependable wartime serv- 
ice around the world. They are manufactured 
in sizes to meet all aircraft hydraulic require- 
ments. Engineering service is available to 
help you solve your control problems. 

ELECTROL, INCORPORATED, KINGSTON, N. Y. 

Llectrdl 4 

HYDRAULIC CONTROL DEVICES 
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According to our metal- 
lurgists it tells at a 
glance the various de- 
grees of center hardness 
— varying from full hard 
to half hard —that can be 
obtained from a typical 
oil-quenched alloy steel 
. . . and translates them 
into definite section limi- 
tations that are readily 
interpreted in terms of 


this 


eh«* r * 


S UCH a chart— when fully understood— offers a guide to 
correct design, can help you avoid costly pitfalls in 
steel selection and treatment, and should insure optimum 
performance of the parts in which the steel is used. To a 
metallurgist this chart is as clear as crystal. But all of us 
are not metallurgists. 

That’s why it seems to us that highly informative charts 
such as this, that are intended to present the latest find- 
ings in alloy steel metallurgy, would do a better job in 
guiding the steel user if only a metallurgist could stand by 
and explain them. 

So, if important metallurgical information in graph form 
like this sometimes leaves you slightly puzzled, why not 
call in the help of our steel specialists— the best metallurgi- 
cal talent available— and let them tell you how you can 
apply such information for the improvement of your 
operations. 

Our metallurgists have been right in the forefront of the 
metallurgical developments that have been fostered by the 
war. They have materially assisted in the enormous ad- 
vances recently made in steel application— many of which 
are still secret. Any assistance they can give you in clarify- 
ing this information and in helping you to a better under- 
standing of “what-is-what” today in the application of 
alloy steels is freely at your service. 

CARNEGIE-ILLINOIS STEEL CORPORATION 

Pittsburgh and Chicago 



UNITED STATES STEEL 
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How New Elastic Container 
May Cut Shipping Costs of 

liquids, powders, grains . . anything that pours! 


A N entirely new type of container 
. . . which promises substantial 
savings in the handling and shipping 
of liquid, powdered, granular or other 
free-flowing materials ... is rapidly 
becoming one of the most talked-of 
postwar products yet to emerge from 
Martin laboratories. These containers 
— known as Mareng cells from the 
first syllables of the words "Martin 
Engineering' ' — are, basically, huge 
clastic "bags.” Designed originally as 
fuel tanks for aircraft, they have made 
vital contribution to the Allied war 
effort (see pictures at left) . . . hold 
equally high promise as a means of 
transporting peacetime products. 


Here are some of the advantages 
offered by the Martin Mareng ceils: 

1 In just a few minutes cells may be 
fitted into ordinary railway cars, 
trucks or barges, thus enabling 
these vehicles to carry liquid or 
free-flowing dry materials. 

2 On reaching destination and emp- 
tied of their contents, cells are 
folded up and shipped to sender. 
One boxcar will hold enough empty 
cells to load six boxcars when cells 


are filled. This cuts round-trip 
shipping costs, eliminates haulage 
of empty tank cars or tank trucks. 

3 Cells cannot be bent or dented, will 
not rust or corrode, yield under im- 
pact instead of breaking, are lighter 
and easier to handle. 

« If punctured, Mareng cells may be 
quickly patched, thus avoiding 
soldering or other time-consuming 
repairs required to patch metal 


craft, the Glenn L. Martin Company 
has been unable to explore fully the 
peacetime uses of the Mareng cell. If 
you see possibilities for these elastic 
containers in your business or in other 
fields, we welcome your suggestions. 
Address, THE GLENN L. MARTIN 
CO., BALTIMORE 3, MARYLAND. 


w AIRCRAFT 


AVIATION, August, 



The problem of properly sealing fluids in many types 
of machines is an important one. The new, improved 
Weatherhead T-ring Packing, recently patented, 
meets the requirements for both standard and special 
applications. This seal is available in two types and 
in sizes varying from Vi inch to 4 inch O. D. For in- 
formation or literature write or phone any Weather- 
head branch office. 


• RANCH OFFICES: NEW YORK • PHILADELPHIA • DETROIT • CHICAGO • ST. LOUIS • LOS ANOELES 


Look Ahead with 

Weatherhead 

THE WEATHERHEAD COMPANY.^CLB VELANI) MHHO 
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“Air Power’s Role in Peacetime” 

by LeROY R. GRUMMAN 
President, Grumman Aircraft Engineering Company 


" TET'S NOT FORGET our surest safeguard of the peace 
to come — air power. We must not neglect our war- 
won technological and strategic leadership in the air. 
Though plane production of course cannot continue any- 
where near wartime levels, we must have plans for booming 
productive capacity overnight — and keep these plans up- 
to-date. A nucleus of expert management and skilled labor 
should be kept on tap and kept busy, for any eventuality. 


Warplanes still on the drawing-boards on V-J Day shoul. 
be built and tested and flown , possibly, by the propose 
United Nations security Air Force. 

"Whatever our program is, it must be a positive one- 
it must be a realistic one. This time, our enemies gave U. S. 
industry precious months to work its miracles of conver- 
sion and production. Next time they will not make that 
mistake.” 


First approval-and-sales objective for tomorrow’s 
planes must be America’s "test-pilot” market— the 
kind of air-conditioned men and women aviation’s 
leaders think of when they think of the readers of Time. 

These more-than-a-million readers of Time are 
people who have the habit of progress and the income to 
indulge the habit. More than 30,000 Time readers al- 
ready have a pilot's license — and almost the same 


300.000 of them regularly u&efram 1 to 30 airline trips 
per year. And Time readers who travel by air have 
logged over 2,345,000,000 airline miles. 

Wherever air-minded people fly. Time flies too. 
For Time is a favorite traveling-companion of those 
who go by air. Again and again, patrons of leading 
airlines vote Time their first-choice magazine. 
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ARE YOU DEVELOPING A PRODUCT 

THAT REQUIRES FRACTIONAL HORSEPOWER MOTOR..? 


I F so, we would like to make this recommenda- 
tion: to obtain the maximum advantages of 
special application, be sure to consider the motor 
in the early stages of product development. 
Among the important advantages offered by 
Lamb Electric special application motors are: 


1 . Lower weight and greater compactness re- 
sulting from special motor design. 

2. Streamlined appearance because motor can 
be styled for the product. 

3. Good product performance because of a 
thoroughly engineered, dependable motor. 
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IT’S EASY 

...USE 



ORDER COATED ABRASIVES 

NEW MARKING SYSTEM 



It provides important informa- 
tion about Coated Abrasive Prod- 
ucts and their uses. Features in- 
cluded are: 

1 Sanding and Finishing Proc- 


Abrasive Grains. 

Classification of Grain Sizes. 
Bonding Materials. 

Coatings. 

Backing Materials. 

Flexing. 

Suggestions for stocking. 
How to identify and specify 
Coated Abrasive Products by 
"CARBORUNDUM.” 
Recommendations for Belt 

Machine specificationsfor Belt 
Sanding. 

Specifications for Standard 
Coated Abrasive Products. 


The Carborundum Company 


Act now. Write today for your copy ... or fill 
in the coupon and attach it to your company 
letterhead. 


Please send me my free copy of "SAND- 
ING AND FINISHING” 


SEND FOR THIS 


NEW BOOK 


This new book "Sanding and Finishing" will be 
issued free to all bona fide manufacturing plants 
using Coated Abrasive Products in production 
operations. 
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Germany stunned the world in '39 with their blitzkrieg. At exactly the 
same time another blitzkrieg was quietly being made by the Canadians 
in this country. They needed airplanes and radio communication 
equipment — fast. 

The airplanes they got. ..and the radios. There were less than 90 days 
left when Pacific Division got the go ahead for transmitters and inter- 
phone equipment that had not even been designed. 

In 88 days Pacific Division designed — developed — and delivered a 
quantity of 100-watt master oscillator transmitters for low and high 
frequency... amplifiers for the interphone. ..and engineered and installed 
these and all other radio equipment in the Canadian airplanes. 

We at Pacific Division would rather not accept any more orders that 
we have to pull out of a hat. But we are open for business, especially 
VHF Communication Systems in which we specialize, that demands 
experience, ability and resourcefulness. Your inquiries are invited. 




OPERATING SIX VHF EXPERIMENTAL STATIONS 
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Better Mileage 
Than Your Car 


Many owners have flown their Cruisairs at the extreme Jucl economy of 
22 to 25 miles per gallon. Now comes the 1946 Cruisair — America’s 
Economy Plane — with new additional war-developed features. Its 
modern design and attractive appearance will be augmented by all 
those characteristics of efficiency and dependability which carried 
Bellanea planes to so many world records over a quarter of this cen- 
tury. Send your name and address — complete illustrated specifications 
and delivery plans will be mailed when printed. . . . Bellanea Aircraft 
Corporation, New Castle, Delaware. 
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BUY WAR BONDS 


BELLANCA 
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B EING asked why his strong 
German competitors in 
Eastern Europe crumbled under 
the Russian offensive, General 
Zhukov crashed through with 12 
words that will live. They can 
profitably be committed to mem- 
ory by men who manufacture 
and sell. Said he: 

“OUR strategy was fluid 
and flexible . . . 

THEY were used to easy 
victories”. 

That phrase should be visual- 
ized and immortalized by some 
great sculptor. 

. . . and miniatures placed on 
the desks of sales executives, as 
paperweights to anchor the fol- 
lowing questionnaire: 

(a) In disposing of your out- 
put during the last 3 years, 
how many tough competitive 
sales fights have you expe- 
rienced? 

(b) With your manufactur- 
ing costs as they are, will 
victories be similarly easy 
in the next few years? 

(c) Will future victories come 
easy against the fluid fight- 
ing of companies that are 
hardened in such cost-cut- 
ting, sales-supporting, com- 
petition-confusing recourses 
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"Fluid and Flexible”.. 

THAT, ZHUKOV, is also the battle cry of aircraft manufacturers 
using Arc Welding to win business victories. 



ARC WELDING SOLVES WARPAGE PROBLEM . . . 
SAVES $3 07 PER FAIRING 


T HE picture shows an exhaust fairing, made 
of stabilized 18-8 stainless steel sheet and 
comprising five preformed shapes. Seams must 
be gas tight. 

Originally torch-welded in complicated fix- 
ture with water-cooled back-up blocks. 

Conversion to Arc Welding gave more con- 

THE LINCOLN ELECTRIC COMPANY 


centrated heat and faster application, greatly 
reducing distortion. Eliminates need for fixture. 
Saves 1.06 hours per part. Cuts cost of each 
from $7.36 to $4.29 — saving $3.07. 

The Lincoln Engineer will gladly help you 
develop your strategy along the fluid and 
flexible lines of Arc Welding. 

Dept. X-l • Cleveland 1, Ohio 


Ctimewcad y/ieaZedf rec ourse 

(( # 

ARC WELDIAG ,/ 
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Littletoivn... Middletown... and Bigtown, too... 


ALL WILL RELY OH LYCOMING! 


Sure . . . great new giants of the air will span oceans and shrink 
the earth from great new metropolitan airports after the war . : : 
Blit tens of thousands of "workhorse planes' 1 '’ will be in there, too! 
From hundreds of small and medium airfields they'll pick up the 
people and packages that "feed” the main airlines. They won’t 
always land and take olf on super-runways. They won’t always 
have "prima donna” hangar care. 

But they will always have to be dependable. . . . 


So you know INCOMINGS will be 
there! All over the world, Lycom- 
ing’s special knack for ruggedness, 
economy, easy maintenance . . . for 
dependability . . . will help make the 
air world safe and sure. 

Dependability will be the back- 
bone of the air world. Dependa- 
bility has alimys been the business 
and the pride of LYCOMING! 
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WHIRLIGIGS 


PRECISION 


With a bright future generally 
promised for that little whirligig 
of precision, the helicopter, plane 
manufacturers are wonting hard 
on developments. Keeping pace is 
OSTUCO tubing, always a factor 
where strict specifications and 
strength-for-weight requirements 
are important. Evidence: every 
type of U. S. plane in the air uses 
tubing by OSTUCO. 

Behind the scenes inOSTUCO’s 


plant are the reasons for this 
universal faith in OSTUCO qual- 
ity. Rigid testing all along the line 
to beyond-the-speci ficalions stand- 
ards . . . the experienced skill of 
men who have “grown up” with 
the seamless tube industry ... an 
outstanding record of on-time de- 
livery . . . these are OSTUCO 
qualifications you will want to 
consider in the highly competi- 
tive days which lie ahead. 








THE OHIO SEAMLESS TUBE COMPANY 


Plant and Main Office • SHELBY, OHIO 
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WEIGHS BUT 2% LBS 




How Airco Processes Speed 


Production of M etui Purts 





_ 


Machine Gas Cutting speeds the shape-cutting of a $ 
wide range of steel ports of any commercial thickness. Thin 
gouge parts may be stack-cut in quantity with remarkable 
uniformity ond accuracy. Airco makes gas cutting machines 
in sizes for every requirement. 


■^Arc Welding hos clearly proven its ability to 
reduce the weight of metal parts while providing 
moximum joint-strength. The oircraft beaching gear 
shown here are typical of the many parts now being 
fabricated by arc welding. 


Flame Hardening increases the surface hardness of metal parts without 
affecting the toughness of the core metal. Special flame-hardening set-ups 
are eosily devised for localized hardening of large or small parts at points 
of heoviest wear. 
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Built in 2, 5 and 10-kw sizes, these 
Westinghouse electrode assemblies offer new 
convenience and efficiency for dielectric heating 
of plastic preforms. 

The assemblies may be mounted on standard 
generators, or matching networks, and the 
electrodes are interchangeable within the phys- 
ical limits of the cage. 

Top electrode is perforated to minimize 
moisture condensation. In applications where 
moisture condensation is unusually severe, 
warm air from the generator may be bled into 
the cage. This is easily done with Westinghouse 
generators using air-cooled tubes. Top electrode’s 
height is easily adjusted by a knob on the cage. 
Ball joint and spring take-up assure positive con- 
tact between preform and electrode regardless of 
material and heating cycles. Interlock switches 
remove high voltage from bottom electrode 
when cage is opened. 

Available in electrode diameters from 4" 
to 15"; depending on kw rating, these newest 
contributions to effective radio frequency heat- 
ing may also be built in special designs, on order. 
Ask your nearest Westinghouse office for the 
facts. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pa. j-osns 
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/ t takes only a few simple operations to line light-metal 
or plastics tapped holes with Heli-Coil Screw Thread 
Inserts. But it pays off in increased assembly service life! 

Heli-Coil Inserts are helical coils of stainless steel or 
phosphor bronze wire, precision-formed to agree with 


At present, Heli-Coil Inserts are solving many tapped 
thread problems for aircraft production and maintenance 
men. It’s a better than even chance they'll help you, too! 
Let us hear from you. 


American National thread specifications. They have an 

important edge on solid bushings in weight, space and \ f ^ 

assembly time. 

AIRCRAFT SCREW PRODUCTS CO., INC 
PIhu tend me your Bulletin No. 239 

°*s. DETROIT KANSAS OTY IOS ANGELES 

* \ G^Brownond gJl.'tU 

" C * r ' ’■ “*■ P 523 C W« ShS? - 

5 5 t<» Cat. 

Swe 

AIRCRAFT SCREW PRODUCTS COMPANY, me. 

4 7-23 35fh STREET • LONG ISLAND CITY.], NY. 


AVIATION, August, 





nd Grinds ^ eelS 


V/ vey °« V0« 2 „eed to ^ * ftoro -«l.e 

- 

its rigWful P^c o{ carb ide »° asive _ bo th tff* 

the tough g nn Cr ystolon abr s harp eT " n& 

s-r^-ssss 

It , slarg e P =«B8 

Ves ,Nortontes 


_ WOUCESTER 6. MRSS ' 
n okTO« <***•**' 





AVtATIOX, 




Tire explodes at 635 • • . 


A nother example of " Building for 
today, testing for tomorrow” 

O UR PHOTOGRAPHER waited hours to take 
this picture of a tire exploding. As a needle- 
like stream of water was forced into it, the internal 
pressure went up ... to twice as much as the tire 
would normally need to take . . . three times . . . five 

Suddenly, at a pressure of 635 pounds, it ex- 
ploded! The picture our photographer had awaited 
so patiently turned out to be mostly a geyser of 
water. But the smaller picture shows what happened. 
The bead and sidewalls, the parts most likely to 
fail, held until the tremendous pressure tore through 
the crown of the tire. 

Such things shouldn't be done to tires except in 
test. This tire needed an extra safety factor for a 
special purpose. But pushing tires beyond endur- 
ance, and doing it scientifically, is one method of 
B. F. Goodrich development. We call it testing for 
tomorrow. Even ordinary passenger car tires are 
driven at 100 miles an hour, because they may some- 
day have to operate safely at such speeds. 

Airplane tires are tested at greatly multiplied 
pressures, because tomorrow’s planes may require 
it. Nobody knows how flying conditions may change 


in the years ahead. But B. F. Goodrich expects to 
have tires and other aviation products that meet the 
conditions— no matter what they are! 

Looking ahead — testing for tomorrow — enabled 
B. F. Goodrich to produce the first tire engineered 
and built especially for airplanes, and today more 
than 80 rubber and synthetic rubber products for 
airplanes are manufactured by the company. These 
include De-Icers for wings and other leading edges, 
bullet-sealing fuel cells, grommets, cushions for in- 
strument panels and many others. 

Our complete, fully-illustrated catalog is just off 
the press. Contains latest facts on all types of B. F. 
Goodrich products for planes. For free copy, write 
to The B. F. Goodrich Company, Aeronautical Div., 
Dept. A8, Akron, Ohio. 


B.E Goodrich 
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The inherent soundness of the NEW BENDIX 
disc brake design is demonstrated by its ability 
to meet the braking requirements of all types 
of planes. 

The same principles of construction are applied 
to brakes ranging from 9 in. to 31 in. in diameter 
and the same outstanding braking results are 
obtained regardless of the size or type of plane. 
In this new Bendix disc brake, heat absorbing 
elements called rotors turn with the wheel by 
means of keys fastened to the wheel itself. These 
rotors are made in sections rather than in a 
continuous ring which results in far greater ca- 
pacity for heat absorption, eliminating fading 
or warping of either rotating or fixed members. 
Also contributing to all around efficiency is the 
fact that this new design effects considerable 
weight reduction in wheel and brake assembly. 
Thus low hydraulic displacement and greater 
heat absorbing capacity combine to produce 
maximum braking effectiveness. 

~~Benc/iy 

PRODUCTS DIVISION 

BENDIX AVIATION CORPORATION 
SOUTH BEND 20, INDIANA 

Bendix* Landing Gear • Bendix Pncudraulie* Shock 
Struts • Bendix Airplane Wheels • Airplane Brakes • 
Hydraulic Master Cylinders and Power-Brake Valves 
make up the list of Bendix Lauding Gear Equipment. 


PRODUCT OF 

~~Bendiy 

AVIATION 

CORPORATION 
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FREIGHT RATES 
and INDUSTRY LOCATION 


A SIGNIFICANT decision, announced by the 
Interstate Commerce Commission last May, 
will take preliminary effect on the 30th of 
August. It will eliminate some of the advantage in 
freight rates which Eastern shippers have enjoyed 
over shippers of the South and West. 

The decision has been enthusiastically hailed as 
an Emancipation Proclamation for industrial devel- 
opment in the South and West. It has also been 
roundly condemned as a meddlesome control meas- 
ure that ignores valid differences in haulage costs, 
and recklessly blots out one of the important factors 
in deter m i nin g the location of American industry. 

Cooler appraisals indicate that the net effect of 
the rate changes will be far less drastic than pre- 
dicted by the more passionate advocates or adver- 
saries. Nonetheless, it is important for the business 
world to be informed both upon the principle at 
issue, and upon the forseeable consequences of the 
ICC ruling. 

What The Decision Calls For 
The Commission’s order, unless modified, or suc- 
cessfully contested in the courts, will require: (1) 
the eventual establishment of a single freight classi- 
fication, or grouping of commodities for rate-making 
purposes, for application throughout the United 
States; (2) a single level of "class rates”— or rates 
established for groups of commodities and primarily 
applying to manufactured and semi-manufactured 
articles of high value— in the area east of the Rocky 
Mountains. This level is to be about 15 per cent 
higher than the present Eastern scale. 

Because it will take some time, probably several 
years, to work out a uniform classification in place 
of the three major classifications now existing, a 
preliminary adjustment is provided. 

Under this adjustment the existing classifications 
will remain in effect, but the rates on articles moving 
on class rates will be increased 10 per cent in East- 
ern or Official Territory— the area east of Lake 
Michigan and the Mississippi River and north of 
the Ohio River. On the other hand, the rates will 
be reduced 10 per cent on articles moving on class 


rates in the South and West, and on those moving 
interterritorially. 

What The Problem Was 

At the present time there are marked differences 
in the levels of the basic scales of class rates in the 
five major rate territories— Eastern or Official, South- 
ern, Western Trunk -L i n e, Southwestern, and Moun- 
tain-Pacific. It is difficult to average the levels of 
rates, but if the level of the class-rate scale in Official 
Territory is taken as 100, the levels in the other 
territories may be roughly considered as follows: 
Southern, 139; Western Trunk-Line, 128, 146, 161, 
184 in Zones I, II, HI, and IV, respectively; South- 
western, 161; Mountain-Pacific, 166. 

These are over-all comparisons. On many indi- 
vidual articles the differences in levels of rates are 
greater or less than indicated because of offsetting 
differences in regional classification schemes. In 
many cases, the use of exceptions to the classifi- 
cations and of special commodity rates has reduced 
the regional disparity in rates. In fact, on some arti- 
cles, particularly on certain low-grade traffic such 
as logs, pulpwood, bricks, coal, sand and gravel, the 
South and the West have actually had lower rates 
than Official Territory. The rate disadvantage of 
the South and West has been principally on manu- 
factured articles. 

The territorial differences in class-rate levels have 
complicated the problem of constructing rates from 
a point in one territory to a point in another. Today, 
such a rate tends to represent a blend of the levels 
in effect at the place of shipment and at the desti- 
nation. Thus manufacturers and dealers in a higher- 
rated territory are likely to see themselves at a 
disadvantage when they attempt to sell goods in a 
lower-rated territory aga in st competition located 

Now, if differences between territorial rate levels 
are removed, the interterritorial freight-rate prob- 
lem largely disappears. 8o it is an important ques- 
tion whether such differences are justified. The 
Commission has found that they are not justified 
either by differences in transportation costs or by 


other valid considerations. From that finding came 
the order to establish a uniform level of class rates 
and a single freight classification. 

The Decision And The Map Of Industry 

What effect will this decision have on the location 
of industry in the United States; and what effect will 
it have on the economic development of the East, 
the South, and the West? 

Today, many in the West and South believe that 
their higher class rates have seriously retarded the 
industrial development of these areas, and promoted 
the concentration of manufacturing in Official Terri- 
tory. They point out that Official Territory has over 
50 per cent of the population of the country, had 
nearly 70 per cent of the persons employed in man- 
ufacturing in 1940, and accounted for nearly 73 
per cent of the “value added by manufacture” in 
1939. Boasts of industrial development in the South, 
and to some extent in the West, in recent years are 
accompanied by claims that this would have been 
greater but for the freight rate structure. 

Another point gets into the argument. Official 
Territory is not only the country’s most highly in- 
dustrialized section, but also its greatest consuming 
territory. It is the market which nearly all manu- 
facturers desire to reach, particularly when they 
have a surplus to sell. Here again is occasion for an 
outcry by producers outside of Official Territory 
against the consequences of their high rate levels 
and the levels of interterritorial rates. Under the 
circumstances it is not strange that the South and 
West have argued long and volubly for mile-for-mile 
equality in rates. 

Those in Official Territory deny that the South 
and West have been handicapped by the rate adjust- 
ment, but at the same time look with apprehension 
at the loss of their rate advantage. 

What’s The Effect? 

However, now that the ICC’s ruling is about to 
be put in operation, it is time for the colorful state- 
ments of the debating period to give way to a sober 
appraisal of what the consequences are likely to be. 

In the first place, it should be noted that the pre- 
liminary adjustment will affect only a small fraction 
of the traffic. Estimates indicate that only about 
4 per cent of the full-carload traffic moves on regu- 
lar class rates. About 11 per cent moves on exception 
ratings which are not affected by the preliminary 
order; and about 85 per cent moves on commodity 
rates, which were not within the scope of the Com- 
mission’s decision. The proportion of less-than-car- 
load lot traffic affected is much greater, since a large 


part of it moves on class rates; however, less-than- 
carload traffic constitutes less than 1% per cent of 
the total tons carried. 

The permanent rate structure will probably affect 
more traffic than the. preliminary order since, in the 
establishment of a uniform classification 'containing 
more classes than at present provided, many articles 
now moving on exception ratings are likely to be 
brought within the scope of the classification, and 
the same may be true of some articles moving on 
commodity rates. 

But, even if a large proportion of the traffic were 
affected by the Commission’s order, or if the prin- 
ciple of equality in rate levels is eventually extended 
to much of the traffic moving on commodity rates, 
these freight-rate adjustments cannot be expected 
to revolutionize the pattern of industrial location in 
the United States. 

It seems evident that most industries now found 
in Official Territory are located there for other ad- 
vantages than that of a lower level of freight rates, 
undeniable as such an advantage is. Insofar as that 
is the case, they have little to fear from equalization 
of the rate levels. For those which have, indeed, 
been dependent upon preferential rates and other- 
wise badly located, the removal of the preference 
and their consequent shift to some area possessing 
a real locational advantage would be desirable from 
the point of view of the national economy. 

While the high degree of industrial concentration 
in Official Territory does not rest on such a flimsy 
basis Ss a lower level of class rates, the Commission’s 
decision does remove one existing handicap to the 
growth and development of the South and West. The 
new adjustment should permit all sections of the 
country to develop the industries for which they 
have natural advantages. It should contribute to a 
sounder regional specialization than we have here- 
tofore had. 

This decision will neither destroy the economy of 
the industrial East, nor will it, overnight, assure the 
industrial flowering of the South and West. It con- 
stitutes one sound step toward establishing that 
equality of opportunity for all sections of the coun- 
try which is essential to a nation that bears the 
proud title of The United States. 



President, McGraw-Hill Publishing Co., Inc. 





For PRACTICAL Glory 
Try Tail Wheels and Folding Wings 


B ack in the good old barnstorming days, when 
flying was the sport of supermen and there were not 
enough supermen to make it much of a business, the 
pilots were a race apart. In fact, the pilot placed him- 
self so far apart from ordinary mortals that he felt it 
unbecoming to do most of the things that must be done 
if we are to be successful in busines. Such menial tasks 
as getting business, keeping books, and controlling costs 
were far below his dignity. 

When summer skies were bright and Sunday drivers 
thronged his airport, prosperity was his and the day’s 
receipts were quickly squandered. But given a few 
rainy week-ends or the expense of an engine overhaul 
or a repair job and the only recourse was to go out 
and try to find a new angel who would be willing to 
supply a newer airplane. 

The lives of these pioneers, who really laid the 
groundwork for public acceptance of flying, were merry 
at times and often they were short. One flight too many 
in an inadequately maintained airplane was the last 
flight for many of these old timers who lived so glori- 
ously in the eternal shadow of the sheriff. 

W e have come a long way since these days of 
irresponsibility, but we have not come far 
enough in the direction of sound business methods ap- 
plied to fixed base operation. Even now many of our 
operators fool themselves about their costs, then wonder 
why the tide of red ink is always threatening to engulf 
them. Only a few have taken time out to sit down and 
analyze the cost of the many small services the customer 

Even fewer have followed such analyses with the 
necessary steps to trim their costs down to the point 
where each branch of the service shows a profit. Too 
many operators are content to take a loss on one item 
of service, like airplane storage, in the hope that the 
customer will buy some extra service or some item 
of equipment which provides the operator with greater 
profit. And often the customer doesn’t play that way. 

Hangar rental, for example, is a tough problem for 
operator and customer alike. An airplane takes up a lot 


of space, and an ordinary hangar roof is an expensive 
structural problem because of the wide door openings. 
The high cost of storing an airplane is a deterrent 
to plane ownership so serious that all hands should get 
to work to cut it down. Designers of personal airplanes 
could enhance their market by perfecting a practicable 
folding wing craft. Such a plane could be stored much 
more economically than present types. Operators could 
then reduce rental charges and still break even or make 
a little profit on storage, which few of them do at 
present. 


A nother thing : Tail wheels are a must for simpli- 
fied ground handling, and remember it costs 
money to push planes around. One successful operator 
is considering a higher rental rate for planes equipped 
with skids — thus to encourage their owners to buy sub- 
stitute wheel equipment to save ground handling costs. 
The tail wheel is a step in the right direction, but some- 
day an airplane which can be driven around the airport 
is going to appear and start the less progressive manu- 
facturers scurrying for the licensing rights to the devise 
that makes it possible. 

Until we have real taxability and until' prop spin- 
ning is as obsolete as the old automobile handcrank we 
are not going to entice very large segments of the public 
into the realm of airplane ownership. 

These are but a few of the problems that must be 
solved by teamwork among operators and manufac- 
turers of airplanes, accessories, and equipment. We 
have passed the stage when designers’ efforts could 
merely be concentrated on developing an airplane that 
would succeed in getting off the ground and staying in 
the air for a reasonable length of time. Now we must 
turn our attention to the seemingly secondary details and 
refinements that will make plane owning easier and 
more economical. 


r EDITOR 
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Nature Deals a Trump 
To Marine Airport Designers 



By CAPT. C. H. SCHILDHAUER, USNR 


J ust as arguments are proffered 
aiming to support world-route use 
of landplanes, so, too, many very 
logical reasons can be put forward 
favoring broad employment of flying 
boats and flying ships in global air 
transport. 

Granted, there are specific routes 
which are inherently favorable to one 
type or the other. Our contention is 
that the flying boat offers better scope 
for the development, via very large 



As size increases, the flying boat 
gains, both in aerodynamic and struc- 
tural weight efficiencies, more than 
docs the landplane. Any substantial 
increases in size and weight of the 
landplane introduces great difficulties 
in the provision of satisfactory landing 
surfaces as well as difficulties pertain- 
ing to the landing gear on the plane 
itself ; not so with the flying ship. 

Any map of world air networks will 
quickly illustrate how the globe abounds 
with areas which will enable year- 
round operation of flying ships. 

The future optimum size for any 
large aircraft, landplane or flying ship, 


may be 500,000 lb., however, the prac- 
tical size to handle frequency in world 
commerce may be approximately 250,- 
000 lb. Studies indicate that an opti- 
mum flying ship of 500,000 lb. would 
require a channel 2J mi. long, 800 ft. 
wide, and 12 ft. deep. With such a 
channel, this flying ship will clear a 
50-ft. obstacle at the end of the takeoff 
area even should one engine fail dur- 
ing this critical period. With jet 
assisted takeoff, the 500, 000-lb. flying 
ship would require a channel approxi- 
mately one-half of the above length. 

In the realm of the immediate future 
where flying ships of 200,000 lb. will 
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make their appearance, channels ap- 
proximately 2 mi. long, 800 ft. wide, 
and with a depth of 10 ft. are consid- 
ered ample. 

Such water areas require no more 
surrounding protection than that found 
anywhere in the Chesapeake or San 
Francisco Bay areas, where flying 
boats both small and large have been 
operating since the initial days of 
aviation. 

A distinct advantage of the land air- 
port would be its location adjoining a 
seadrome. It will be required that in- 
ternational traffic carried by the large 
flying ship be distributed to a number 
of locations by short-haul land aircraft. 
Conversely, short-haul land aircraft 
are the feeders of the international fly- 

Tvpical seadromes in actual opera- 
tion in international air commerce are 
exemplified by Mills Field at San Fran- 
cisco (charted in our page 110 illus- 
tration) and John Rodgers Airport at 
Honolulu. Others under consideration 
are Idlewild at New York City, and 
Shannon Airport near Foynes, Eire. 

England is considering the water off 
Calshot, on the river just south of 
Southampton, as a flying ship operating 
area, with full terminal facilities pro- 
jected. And an adjoining land airport, 
on the lower east bank of the mouth of 
the river, would provide for operation 


of landplane shuttle services to cities 
throughout the British Isles. 

France, in prewar days, being cogni- 
zant of the potentiality of the large 
flying ship in international air com- 
merce, planned for a system of chan- 
nels in the lowlands in the vicinity of 
Paris. The project called for supply- 
ing these channels with water from the 
river Seine. It is also noted that prior 
to the war Lake Biscarosse, in the 
vicinity of Bordeaux, was actively used 
for commercial fiying boat operation. 
Geneva, Switzerland, would also af- 
ford ideal year-’round seadrome facili- 
ties for large flying ships. And it may 
be pointed out that the British have 
been operating flying boats, with mini- 
mum ground investments, from Eng- 
land to Australia and New Zealand. 

Thus, throughout the world natural 
water areas are potential operating 
areas for waterborne aircraft. 

It is specified that seadrome runways 
be marked for daytime use by distinc- 
tive buoys and for night use by dis- 
tinctive lights, and it is considered the 
most practical idea to combine the two 
markers in one. Control of the night 
lighting system is via a master switch 
from the adjoining control tower, and 
thus the most favorable runway, as 
regards operating conditions, can be 


indicated. The designation of runways 
may be similar to that in the operation 
of landplanes — with reference,by num- 
ber, using the magnetic compass course 
in line of approach. 

Various schemes of seadrome run- 
way layout are shown (Fig. 1, next 
page) and buoy markers for day and 
night use of seadrome runways are 
depicted in Fig. 2. Regarding these 
markers, it is to be noted that where 
the operating water is of such depth 
that the lights and the distinctive mark- 

be considerable saving in installation 
costs, and maintenance can thus be 
facilitated. Such a system is illus- 
trated in Fig. 3. 

Patrol by Tender 

Each seadrome should be equipped 
with an adequate patrol and control 
tender, function being to patrol the 
seadrome and to advise the aircraft by 
radio (either directly or via the con- 
trol tower) of the operating conditions 
in the landing lanes. 

Anticipating the operation of flying 
ships of 150,000 to 200.000 lb. in the 
immediate future, the suggestion is 
for a seadrome tender approximately 42 
ft. long, with a 12-ft. beam, twin screw, 
twin rudders, and round bottom for 
easy maneuvering in the vicinity of 
flying shies. It is essential that the 
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tender's personnel be protected in all 
conditions of weather, especially dur- 
ing periods of rain and low visibility. 
This can be done by protective enclos- 
ing of the steering and operating sta- 
tion amidship. Another essential fea- 
ture is an unobstructed cockpit for fire 
fighting and rescue work. 

This tender should have a maximum 
speed between 25 and 30 mph., yet 
must also be able to run for long 
periods on slow-spced seadrome patrol 
duty. A strong towing post should be 
provided approximately one-third the 
distance from the stern of the boat 
Fire fighting equipment should be 
made versatile by provision of a high- 
pressure long-range stream of either 
water or foam from monitor nozzles 
on the bow, as well as fire-hose streams 
handled from the stern. 

The tender's entire fire fighting 
equipment should be powered by a sep- 
arate motor. Provision should also be 
made for attachment of a suction line 
to enable pumping of water from partly 
flooded flying boats or floating docks. 

The seadrome tender should, more- 
over, be equipped with the character- 
istic rotating identification light — red. 
green, amber — and also a high power 
18-in. searchlight. For communication 
with aircraft and with control tower, a 
radio telephone sending and receiving 
set is required, well protected from 
spray and moisture in the sheltered 
cabin. Another “must” would be 
windshield wipers for operation in 
rainy weather. Equipment for han- 
dling and hoisting mooring and buoys 
can be installed aft. 

Docking Facilities and Terminal 

Flying ship operations can take ad- 
vantage of the world’s natural water 
facilities. The many lakes and rivers 
and harbors of North America, South 
America, Europe, Africa, Asia and 
Australia are all potential operating 
areas. These waters can support the 
smallest of flying-boat yachts or the 
largest of flying ships without addi- 
tional expenditures — quite in contrast 
to the requirements for the operation 
of the large landplane. 

The simplest terminal may consist of 
merely (1) a mooring placed in posi- 
tion prior to the landing (which may 
be omitted in event the flying boat 
employs its anchor) ; (2) the terminal 
building ashore; and (3) an amphibi- 
ous tractor to handle passengers or 
cargo both on land and afloat. Such a 
base provides adequate itinerant or 

Furthermore, to provide the more 
extensive terminal facilities which are 
specified to handle the requirements of 
the major stations serving the larger 
cities, the outlay still need not be ex- 
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low the open "U", with frames to fit 
the hull shape and an attachment for 
compressed air. When the water is 
blown out, the entire section will rise 
and tlie flying ship will be lifted clear 
of the water for hull work. 

Shelters of the cantilever type can be 
constructed so that they will protect 
mechanics working on the engines, in 
those places where major engine work 
or engine changes are required. 

We may conclude that it will be 
through the production of volume traf- 
fic that air transportation will be 
placed on an unsubsidized business 
basis. And it is held that such traffic 
will be available when fares and ex- 
press and cargo charges are brought 
within the reach of greater numbers 
of 'people. The flying ship of adequate 
size, economically operated from 
natural water areas, may well be the 
solution in enabling broad world use of 
fast, modern air transport. 
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An AVIATION correspondent aboard one of the Navy's newest 
flat-tops follows the rugged, highly skilled Service Unit in action, 
and finds that — 


It's No Child's Play 
Arming and Fueling Carrier Planes 


A oard the U. S. S. Bonhomme 
Richard, at sea: — This heavy 
aircraft carrier’s Service Unit 
has one of the toughest jobs aboard 
ship, for it is charged with three major 
tasks which call for plenty of skill, 
strength, and courage. 

First, the Service Unit must service 
and load all airborne guns; second, it 
loads bombs, torpedoes, and incendi- 
aries; and third, it fills all aircraft 
gasoline tanks and operates and main- 
tains the ship’s extensive gasoline svs- 

Since all the costly resources used in 
building and operating this — and 
every other— carrier are aimed at 
bringing its airborne armament to bear 
on the enemy, the Service Unit men 
argue with full conviction that their 
job is one of the most important aboard. 

Personnel of the Bonhomme Rich- 
ard are organized in two groups : The 
Ship's Company, which operates the 
carrier; and the Air Department. The 
latter has five sections: V-l, Flight; 
V-2, Maintenance; V-3, Operations; 
V-4, Administration; and V-5, Air- 
group, which includes the airplane 

The Service Unit is a part of V-l, 
and it has two branches, Ordnance and 
Gasoline. 

Ordnance men must be specialists in 
more than one type of armament, for 
between the fighters, dive bombers, and 
torpedo bombers, three types of guns 
are used : 50-cal., 30-cal., and 20-mm. 

In action an ordnance man of the 
Service Unit rushes to meet each in- 
coming plane, opens the wing cover, 
cuts the gun switches and controls, and 
immediately pulls out the belt of un- 
expended ammunition. It is a safety 
measure quickly taken, for potential 
accidents lurk on every hand aboard a 
carrier, and they could easily result 
from airborne guns not disarmed. 

One of the principal every-day jobs 
in airborne ordnance is cleaning and 
oiling, because the corrosive attack of 
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salt water on both planes and guns is 
relentless. Though an every-day task, 
cleaning and oiling is always a particu- 
lar job. Moreover, gages of such 
delicacy are used in checking gun bores 
that they can indicate approximately 
how many rounds have been fired from 
any given barrel. 

Special oils are used for different 
guns, and different oils for high and 
low altitude operations. Cleaning and 
oiling must be done daily, whether the 
guns are fired or not, because effective- 
ness of a mission and the lives of crew- 
men depend on this task. All fixed 
guns have to be harmonized with the 
sights and the longitudinal axis of the 
planes to assure convergence at the de- 
sired point. This point of convergence 
is changed for different types of train- 
ing and combat ; but even if no change 
is made, the alignment of the three ele- 
ments must be checked. This, it is 
obvious, is work for experts. 

Whereas early airborne machine 
guns had a high rate of jamming or 
other failure, such stoppages have 
proved unusual in this war. Nowadays 
when a gun jams it is nearly always 
due to a faulty shell, but the hydraulic 
charger automatically clears it and the 
gun goes on shooting. Experienced 
pilots, like symphony conductors, can 
spot laggard guns and report which 
they are to ordnance crews. 

In addition to guns, all three types of 


planes carry bombs of various kinds — 
general purpose, fragmentation, armor 
piercing, incendiaries, or depth 
charges. Only the Grumman Aveng- 
ers carry torpedoes. Since the bombs 
carry different fuses for different pur- 
poses, the ordnance men must be ex- 
perts in fuse setting, and they must 
know the varied suspension fittings 
in the planes. 

Bombs and rockets must be handled 
with a feather touch; there must be 
utmost care against accidental explo- 
sions on this little airport, because 
scores and sometimes hundreds of men 
are directly under and around any 
given location on the flight deck. 

Ammunition, bombs, incendiaries, 
and rockets are kept in heavily ar- 
mored magazines below decks. When 
wanted they are brought part way up 
on one elevator and then transferred to 
another. Reason for this arrangement 
is that there must be no vertical open- 
ing directly from topside too far down 
into the ship through which the enemy 
might make a lucky deep hit. 

Bombs are assembled at the transfer 
station on the way up. This assembly 
consists of installing the tail vanes and 
fuses which are stored at the station. 
Getting the bombs up to the flight deck 
is tense, hard, sweaty work — work in 
which there must be no mistakes and 

Ammunition — called ammo by the 


power — is not so touchy or dangerous 
as bombs, and consequently is not 
stowed so far below. There is always 
enough within easy reach to meet any 
need. Seeing ammo being hoisted 
aboard while the carrier is still at dock 
would make one think the carrier had 
been mistaken for a supply ship. 

Aerial torpedoes, comparable to the 
armament employed by submarines, are 
brought to the flight deck on the air- 
plane elevators. These airborne 
“torps," like the marine type, have a 
range of several thousand yards and a 
speed somewhere near that of the 
fastest surface vessels. Driven by a 
combination of compressed air and 
steam generated by burning fuel acting 
on a turbine which drives a propeller 
through a reduction gear, torpedoes are 
intricate and expensive, accordingly 
require their own specialists among the 
Service Unit. 

Just beyond limits of the port, on 
the way out to combat zones, the 
Bonhomme Richard dropped anchor 
and a huge barge came alongside to 
start pumping gasoline aboard. The 
port authority, explained the officer in 
charge, would not permit fueling in- 
side the harbor — too dangerous. 

That word dangerous is the key 
throughout any discussion of gasoline 
and its storage and use aboard this 
carrier and all others. Besides being 
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a sizable airport, an enormous hangar, 
the home of two or three thousand 
men. and the place of business for doz- 
ens of professions and trades, this 
ship is also a formidable oil tanker. 

It carries a trainload of fuel for 
steam for its four huge driving tur- 
bines and can, when necessary, fuel 
destroyers or other ships. This is in 
addition to the gasoline required for 
scores of 2,000-hp. aircraft engines 
which must not only have enough for 
long strikes, but thousands of gallons 
for circling the ship in takeoff and 
landing order. 

Gasoline causes far more demoli- 
tion and death on aircraft carriers 
than the enemy does directly with his 
guns and bombs. From information 
unofficially given, this writer believes 
that gasoline fire has caused most of 
the Navy’s carrier losses up to now. 
Some of these losses have been partly 
due to lack of experience in the con- 
trol of gasoline fire, and partly due 
to fear that gasoline fire is uncon- 
trollable, although, of course nearly 
all of the serious fires are set by enemy 

But these losses have, not been in 
vain, for the Navy is learning many 
things about gasoline fire. It can be 
smothered with various gases and 
chemicals; it can be hindered from 
running and spreading 1 ; it can be 
forced to burn m several small fires 
instead of one big fire. More impor- 
tant, in many cases it can be attacked 
so quickly that it cannot get out of 
control, except where large quantities 
arc involved. Most important of all, 
gasoline cannot burn unless it mixes 
with air. 

That is the key to the ship's gasoline 
system. All containers are always 
completely full of liquid gasoline and 
filler fluid, and all piping is always 
completely full of the liquid gasoline, 
or completely empty of liquid gasoline 
and vapor and filled with carbon 
dioxide. 

The gasoline tanks, far below decks, 
heavily bulkheaded and armored, are 
always completely full. As gasoline is 
withdrawn from outlets at the top, a 
filler fluid is pumped in at the bottom. 
The level of the filler fluid rises as 
gasoline is used. Pressure is exerted 
on the gasoline (to drive it up into 
the dispensing system) by the filler 
fluid pumps. With use of the filler 
there is never any air in the tanks to 
support combustion. 
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There are many gasoline service 
outlets on the flight deck, because when 
the deck is full of airplanes they can- 
not be wheeled to the fuel. It would be 
awkward and dangerous to use long 
hoses. 

There are fewer fuel outlets on the 
hangar deck. Leads to these outlets 
require special piping, comprising a 
system which is quite elaborate, judg- 
ing by the chart in the gas officer’s 
office. 

This pipe system is a serious risk, 
simply because there is so much of 
it in so many places. It can he broken 
or ruptured by accidents and by direct 
hits from the enemy or by the concus- 
sion of explosions. After escaping fuel 
is ignited, closing of the valves is of 
little avail. 

The answer to that problem is to 
break the piping system down into in- 
dependent systems; to use only as 

and to keep gasoline out of all piping 
except when fuel is actually being 

This is done by cutting off the pres- 
sure, and letting all the gasoline flow 
back into the tanks. Then of course 
the piping is full of gas-air vapor, 
which is quickly blown out with car- 
bon dioxide gas. When all gasoline 
vapor is clear and the system is full of 
CO., the valves arc closed and the 


COs is brought up to pressure. Then 
you couldn’t set the piping afire with a 
blow torch. 

The carbon dioxide is produced sim- 
ply by running the exhaust of a con- 
ventional gasoline engine through a 
filter that takes out everything but 
COb. The engine producing the gas 
serves as its own pressure pump — all 
in all a very neat trick. Carbon dioxide 
is harmful if breathed in quantity, 
hence it has to be handled carefully. 

The Service Unit is responsible for 
the functioning and maintenance of 
the gasoline system, which is no small 
job. Its duty ends where the gasoline 
hose begins. There the crew of each 
particular airplane takes over. The 
idea is to narrow the responsibility 
down to the human minimum — one 
mau, the crew chief. If anything goes 
wrong, “he is it.” The chief holds the 
nozzle: a second man holds a potent 
fire extinguisher; and a third is armed 
with an enormous mop, with which he 
quickly sops up any spilled gas. 

Assuredly, airplane service afloat is 
a hard job. As on land, the service 
boys have to work before the others 
can start, and they also have to work 
after the others have quit. And when 
the planes don’t fly, there is the gaso- 
line system to be maintained, and there 
are also all those hundreds of guns to 
be cleaned, and inspected, and oiled. 
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Twenty Timken "Aircraft” Bearings 
equip the new Kellett XR-8 Helicopter — made 
for the U. S. Army Air Forces — at twenty 
vital points of its main drive and wheels. 


If the many matchless qualities of Timken 
Bearing design for aircraft applications can 
help, consult us. We’ll be glad to make 
recommendations. The Timken Roller Bearing 
Company, Canton 6, Ohio. 


Part of a series developed to meet the need 
of aircraft engineers for an anti-friction bear- 
ing with lighter weight and compact design, 
Timken “Aircraft” Bearings also assure maxi- 
mum radial and thrust load-carrying capacity 
. . . smoothness of operation . . . economical 
maintenance . . . and ease of operation . . . 
as well as power conservation and endurance. 



The -TIMKEN’’ Trade-mark is a good 
thing to look for . . . a protection to find. 
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DESIGN ANALYSIS OF THE 

FAIRCHILD C-82 PACKET 

PART t 


By IRVING STONE, Assistant Editor. ” Aviation " 

Beginning a comprehensive two-part study of Fairchild's war-born 
long-range aerial freighter — a fast plane designed around exten- 
sive cargo space and affording immediate practical utility for post- 
war hauling The 14th analysis in AVIATION'S lucid series. 


W HEN the rear cargo doors of 
the Fairchild C-82 Packet 
swing open, it is impossible to 
keep one's thoughts on the craft’s tech- 
nical aspects — the almost unbelievable 
space visible commands all attention. 
For what is seen is a substantially 
rectangular 2,870-cu. ft. room actually 
larger than some rail boxcars. Also, 
by providing for end-loading, the 
design eliminates the 90-dcg. turn 
involved in side loading, and thus 
accommodates longer cargo with 
facility. 

It is not alone space which makes 
the plane unique, for its maximum pay- 
load is 18,000 lb. for 500 mi., 15,500 lb. 
for 1,000 mi. and 13,000 lb. for 1,500 
mi. Takeoff run at sea level, with 
gross weight of 42,000 lb., is only 800 
ft. Cruising speed is over 200 mph. 
at 10,000 ft., and range is 4,000 mi. 

Three considerations underlie the 
Packet design: (1) Carrying heavy- 
bulky units without dismantling them, 


(2) transportation of paratroopers, and 
means for rapid conversion of the 
craft to hospital use, and (3) towing 
of gliders. 

Units to be transported were con- 
sidered to fall into three categories: 
(1) Those which could be loaded under 
their own power — trucks, tanks, half- 
tracks, and armored cars; (2) those 
loaded by power of their own prime 
movers — cannons, caissons, trailers, 
field-kitchens, and other miscellaneous 
units; and (3) those units normally 
carried in containers of various shapes 


and sizes — advantageously handled 
when loaded directly from a truck to 
the Packet's truck-bed-level cargo 

The large rear doors accommodate 
these types of cargo, and because of 
the high wing and twin boom and high 
tail arrangement, can be approached 
from the rear and sides of the plane, 
without obstruction. 

Since cargo to be transported is pre- 
dominantly square, sides and top of 
the cargo compartment are straight 
for full length to obtain optimum 
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Eiploded view skewing: (1) Nose geo,, (2) nose section, (3) cock- 
pit enclosure. (4) scoop. (5) ontenno. (6) life ,o ft door, (7) out- 
board aileron, (8) inboard aileron, (9) tab, (10) elevator, (11) 
tabs (spring and trim), (12) upper bn, (13) upper rudder, (14) 
tab. (15) stabiliser tip. (16) lower rudder, (17) lower bn, (18) 


stabiliser, (19) boom (20) inboard baps. (21) wing center sec- 
tion, (22) outboard bap, (23) wing tip, (24) outer panel. (25) 
main landing gear, (26) nacelle structure, (27) rear cargo door, 
(28) fuselage main body section, and (29) Iron t cargo door located 
below cockpit boor. 


volume usefulness for the airplane. 

Use of tricycle landing gear places 
the cargo floor horizontal for its full 

Loading is facilitated by two ramps, 
adjustable to the tread of equipment 
being loaded, and brought together at 
the center, they form a single ramp 
unit suitable for loading litter or seat 
patients. 

As a troop carrier, the Packet 
affords simultaneous egress for two 
lines of paratroopers, and coupled with 
its low controllable speed, permits 
more than twice the usual concentra- 
tion of aerial troopers in a given 

door bay permits the dropping of aerial 
delivery containers carried on rails 
with electrically operated shackles 
releasable by pilot or jump-master. 

Straight walls of the cargo compart- 
ment simplify mounting of supports for 
litters five tiers high, with sufficient 
space in the center portion of the fuse- 
lage for movement of medical per- 
sonnel and equipment. 

Material of construction in the 
Packet is generally 24ST Alclad, 
except for higher strength alloy in 
various highly stressed members. 

Fuselage Main Body Section 

The Packet fuselage — 54 ft. long 
and approximately 10 ft. wide and 13 
ft. high — is of semi-monocoque con- 
struction and consists, generally, of 
main and auxiliary frames, stringers, 


beams, and skin. To facilitate con- 
struction, the fuselage has been re- 
solved into six major sections — main 
body, sides, upper front, upper rear, 
nose compartment, and rear cargo door 
compartment. 

Main body section — foundation of 
the fuselage — supports the cargo floor, 
is composed of frames, stringers, and 
longitudinal and transverse floor beams, 



and is approximately 40 ft. long from 
point of nose attachment to cargo door 
hinge point. From bottom of floor to 
bottom contour it varies in thickness 
from 9 in. at its ends to 20 in. at the 
center. Main frames — except for 
main spar frames — are spaced ap- 
proximately 35 in. apart. Main spar 
frames are so designated because they 
fall directly below the wing center sec- 
tion spars, and are spaced 72 in. apart. 

Main frames of the main body sec- 
tion arc U-shaped web beams with 
straight upper chord members and 
vertical chord stiffeners. Lower chord 
members are hydropressed contoured 
C-sections. Web gages vary from 
.025 to .040 — the latter being at the 
main spar frames. Upper chord mem- 
bers vary from .032 to .064, and stiff- 
eners are rolled angle sections with 
gage varying in accordance with thick- 
ness of web. 

At the end of the main body section 
the main frame has a double web or 
box construction. Upper chord is 
trough-shaped, .072 thick, and is 
designed to receive upper fittings of 
loading ramps. Web members are .032 
and are reinforced by vertical channel 
stiffeners. Lower chords are .064 
formed angles to which a plate is 
riveted to complete the box section. 
At outer ends of the frame, just out- 
board of the outboard longitudinal 
beams, cast fittings are provided to 
receive spring-loaded jack-points to 
afford support for aft end of the fuse- 
lage while it is being loaded. 
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Hold-down fittings are cast, have a 
center boss and two flanges, and are 
designed to sustain a load of 5,000 lb. 
in any direction. The boss is drilled 
to receive a steel bushing tapered for 
a 3-in. bolt, and the flanges provide 
means of attaching the fitting to the 
center beam web. 

Between main spar frames, the 
center beam is removable and is 
equipped with fittings at upper and 
lower chord members to engage mat- 
ing fittings on the spar frames. The 
beam is secured by four bolts and when 
it is removed, the inboard beams and 
main spar frames form a box-opening 
approximately 52 in. wide by 72 in. 
long for dropping aerial delivery con- 

Transverse floor beams are hat-sec- 
tions, generally of .032 gage, and are 


spaced 5.8 in. on centers. Used in 
sections of the cargo floor usually 
heavily loaded, they extend from the 
outboard beams to the intermediate 
beams and are supported in their length 
by the inboard beams. 

Cargo floor — designed for heavy 
loading and to withstand abrasion and 
impact — is constructed of 3-ply 
Douglas fir plywood core to which is 
bonded a thin sheet of aluminum alloy 
on the bottom side and a heavier sheet 
on top having corrugations spaced 10 
in. on centers. The corrugations are 
backed with maple strips to prevent 
crushing of the metal and prolongs the 
life of the floor by facilitating the slid- 
ing of cargo. Between corrugations 
the floor is coated with non-skid paint. 

To facilitate fabrication and main- 
tenance, the floor is constructed in 



removable sections. Over the aerial 
delivery opening in the fuselage center, 
the floor consists of two doors, hinged 
at outer fore-and-aft edges to the 
inboard beams, designed to withstand 
the same degree of loading as the floor 
proper. 

Spaced on 20 in. centers in the floor 
is a pattern of hold-down fittings, each 
provided with ring and stud for lashing 
cargo, and designed to sustain an up- 
load of 1 ,250 lb. and side load of 500 lb. 

Fuselage Sides 

For case of fabrication, fuselage 
sides — consisting of main and aux- 
iliary side frames, longitudinal 
stringers, and skin — are constructed 
as separate units. 

Main side frames have flanged 
holes and beaded webs, rolled lip 
angles placed back-to-back to form 
the inboard chord members, and C- 
section outboard chord members 
formed to the contour of the fuselage. 

Side spar frames provide the ten- 
sion tie to the wing center section 
spars and are tapered from a single 
frame at the lower portion to a box 
frame at the upper portion to afford 
a base for the fuselage-to-wing attach- 
ment fittings. One of these fittings is 
mounted on the inboard flanges of the 
frame, and the other to the outboard 
flanges. Cast spacer blocks are pro- 
vided between the webs to stabilize 
the upper end and form a rigid base 
for the attachment of the fuselage-to- 
wing fittings. 

All frames, except spar frames, are 
notched to permit installation of con- 
tinuous rolled bulb angle stringers. 

Twelve 9-in. holes provided in the 
skin for flush mounting of circular 
windows arc reinforced by an angle 
on the inside. 

Fuselage Upper Front Section 

The upper front section is located 
between the end of cockpit floor, at 
station 1961, and the wing center sec- 
tion front spar, at station 319. It con- 
sists of a series of arched frames to 
which horizontal beams are riveted, 
longitudinal stringers, skin, inter- 
costal fore-and-aft beams, and a 
covered corrugated floor for acces- 

The arched frames are pressed C- 
sections with return lip on the inside 
flange and flanged holes in the webs, 
and at a typical section, main frames 
are 41 in. deep, auxiliary frames are 
3} in. deep, and frame gage is .032. 
The horizontal floor beams are built- 
up I-merobers having .020 web and a 
depth of 5 in. at typical section. Fore- 
and-aft intercostal beams are C-see- 
tions with return lip on both upper 
and lower flanges and flanged holes 
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in the web; gage is .032 and depth is 
5 in. at a typical section. Arched 
frames are notched for installation of 
continuous bulb angle fore-and-aft 
stringers. 

In the top of the upper front sec- 
tion is a cutout for an air scoop which 
supplies fresh air to a secondary heat 
exchanger and ducts mounted just be- 
low the fuselage contour. The acces- 
sory floor of the upper front section 
is utilized for mounting radio and 
avigational equipment. At the end of 
cockpit floor, where the accessory 
floor commences, the transverse floor 
beam is 27 in. deep. Upper chord and 
vertical stiffeners of this member sup- 
port the accessory floor, and the lower 
chord members sustain the cockpit 
floor and its longitudinal beams. 

Behind the transverse floor beam 
are formers with sides tying into the 
vertical stiffeners and tops secured to 
the accessory floor longitudinal 
beams. Formers are rounded at the 
bottom and notched to permit passing 
of stringers. A metal cover is riveted 
to formers and stringers to box the 
full width of the fuselage. The box 
beam thus formed serves to stiffen the 
cross-beam of the frame at the for- 
ward end of the accessory floor (sta- 
tion 196i). On the cross-beam are 
mounted control pulley brackets and 
engine control bellcranks. 

Fuselage Upper Rear Section 

Upper rear section extends from 
the rear center section spar (station 
391) to the end of the fuselage at the 
cargo door hinge point. It is of 
monocoque construction, enrbodying 
main and auxiliary frames, bulb angle 
longitudinal stringers, and skin. 

Because of equipment mounted in 
this section, main frames are designed 
as deep web beams, measuring 31 in. 
at a typical section. The .020 webs 
have flanged lightening holes, lower 
chord members are double rolled lip 
angles riveted on both sides of the 
web, and upper chords are pressed 
C-sections or angles conforming to 
the fuselage contour. 

Between the wing rear spar (sta- 
tion 391) and the first main frame 
(station 409) is a box structure hous- 
ing and supporting three automatic 
pilot servo units for operating ailerons, 
elevator, and rudders. Provision is 
also made for supporting pulley 
brackets for the servo emergency dis- 
connect mechanism. On both sides 
of the servo units, fittings are in- 
stalled on the rear spar and on the 
first main frame for supporting two 
tubes for mounting aileron, elevator, 
and rudder control sectors. 

On the centerline, between first 
main frame (station 409) and second 
main frame (station 444), a structure 


is proyided for mounting the flap op- 
erating mechanism. 

Between the second main frame 
(station 444) and the third main 
frame (station 479) another box 
structure houses the self-ejection life 
raft, and the door of the raft installa- 
tion also affords an emergency exit 
for personnel. The box walls and 
vertical stiffeners also provide sup- 
port for mounting eight G-l oxygen 
bottles and associated tubing. 

Space between upper front and up- 
per rear fuselage sections is taken up 
by the wing center section. On the 
upper surface of the wing is built the 
continuation of the fuselage — fuselage 
cap — similar in construction to the 
fuselage proper and serving as a tie 
between wing, upper front section, 
and upper rear section. 

The main body section, left and 


right sides, and upper front and 
upper rear sections are riveted to- 
gether to form the center fuselage 
structure. 

Nose Gear Bulkheads and Beams 

At the forward end of the fuselage, 
at stations 69i and 87, are bulkhead 
frames supporting between them a 
horizontal upper beam and two ver- 
tical side beams. On these beams are 
mounted support brackets for hinging 
the nose landing gear structural mem- 
bers and retracting mechanism. 

Forward bulkhead (station 69i) is 
an .020 web with vertical and hori- 
zontal stiffeners, and flanged contour 
members around the outer portion. In 
the center of the bulkhead is an open- 
ing to provide clearance for the nose- 
wheel and gear structure, and on each 
side of this opening is another passage 
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for access to the nose compartment 
At the top of the bulkhead, on each 
side of the center opening, is a cut- 
out covered by a pyramidal housing 
to provide clearance for pilot's and 
co-pilot’s control columns in extreme 
forward position. 

Aft bulkhead (station 87), a com- 
bination unit at the lower portion and 
having a former frame attached at the 
top, is also provided with openings on 
each side. Clearance for the nose gear 
retraction mechanism is provided by 
three smaller openings covered on the 
aft face by an enclosure consisting 
of vertical formers, stringers, and skin 
fitted with an access door to permit 
inspection (from cargo compartment) 
of nose gear units. 

The horizontal and vertical beams 
between bulkheads at stations 69jr 
and 87 are of conventional web, chord, 
and web stiffener construction. Hori- 
zontal beam has an .020 web and is 
35 in. wide. Web of the vertical 
beam is .064 above the nose gear 
torque shaft fittings, and .040 below. 
Secured between the bulkhead frames, 
the horizontal beam and vertical 
beams form a rigid structure to ab- 
sorb loads imposed by the nose gear 
and transfer them to forward end of 
fuselage. 

On the inboard sides of the vertical 
beams, fittings are mounted to sup- 
port the nose gear lower truss and 
retraction shaft. Outboard sides of 
the vertical beams are reinforced in 
the region of the fittings by two hori- 
zontal beams about 10 in. deep which 
run between the bulkhead frames. 

The nose gear upper truss support- 
ing fittings arc bolted to an auxiliary 
box beam formed by adding bulkheads 
and front and bottom sides at the 
junction of the horizontal beam and 
the aft bulkhead frame at station 87. 
The box beam also contains the sup- 
port fitting for the upper terminal 
of the nose gear gravity-drop energy- 
absorber unit. 

At the lower portion of the aft bulk- 
head and bolted to a vertical channel 
stiffener, is mounted one of the three 
major airplane jack-points. 

The nose section extends forward 
from the bulkhead frame at station 69, 
and is a conventional semi-monocoque 
structure having pressed C-section 
frames, stringers, and skin. It is 
divided into three compartments by 
two vertical bulkheads which run full 
height from the frame at station 69 
to that at station 17.5. 

The center compartment houses the 
nose gear in retracted position and at 
the bottom are three doors operated 
by the gear. The two rear doors are 
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hinged at the outer edges and the 
front door is hinged at the forward 
edge, and all are constructed of dou- 
ble skin, with inner skin formed with 

Left compartment is the lavatory 
equipped with chemical closet, tissue 
holder, relief tube, water tank, basin, 
towel container, and waste paper rack. 
A circular window affords lighting 
and visibility. 

Right compartment houses hy- 
draulic equipment, and a quick-remov- 
able panel in the vertical bulkhead 
provides ready access for inspection 
and servicing of nose gear. Entrance 
to left and right compartments is via 
openings in the bulkhead at station 69. 

The nose section is attached to the 
fuselage proper by tension bolts 
through fittings riveted to stringers 
and mating with similar fittings on 
the center fuselage structure. 

Cargo Doors 

Rear portion of fuselage is con- 
structed in the form of two large 
clam-shell type doors which swing on 
a vertical hinge line at fuselage sides, 
and when fully opened, provide a 
loading area 8 ft. square. 

The doors consist of C-shaped 
frames, stringers, skin, and a vertical 
frame where the C-frames terminate, 
and are held in closed position by 
latches located in thg center and rear 
members of the vertical frame. 

Movement of one door with re- 
spect to the other is eliminated by use 
of four shear pins. Two pins are 
located at the bottom of the first C- 
frame and engage two sockets in the 
fuselage rear frame; the other two 
are located in the rear of the right 
hand door and engage sockets in the 
left hand door. 

In each cargo door, two floor sec- 
tions are provided — rear floor for rear 
observation and forward floor for 
paratrooper jumping station. In the 
side of each cargo door is a smaller 
door for paratrooper egress. It is of 
double sheet' construction with inner 
skin recessed in sections to stiffen the 
outer skin, is hinged at the rear edge, 
opens inward, and has provision for 
locking in closed position and hook- 
ing in open position. 

Cockpit Enclosure 

Cockpit enclosure, consisting of 
formers, stringers, and skin, incor- 
porates a windshield, side windows, 
and top escape hatches. 

Because of the length of the en- 
closure span, the sloping V-shaped 
windshield is divided into four sec- 
tions. Outer panels located in froflt 
of pilot and co-pilot are non-shatter- 
able double plate glass with space be- 




Details o I trailing edge rib and spar connection: (1) Interspar rib, (2) rear spar, (3) trailing 
edge rib, and (4) access panel to flight controls, extending lull length of wing. 
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tween for passage of heated air for 
anti-icing. Center windshields are 
single non-shatterable plate glass. All 
panels are flush-mounted on the out- 
side. 

From the outboard side of each 
outer windshield panel, a curved 
Plexiglas transition section extends to 


the forward side window and con- 
tains a clear-vision panel approxi- 
mately 6 in. square, hinged at the 
rear edge and opening inward to pro- 
vide unobstructed vision in event of 
failure to keep the windshield free of 

Forward side windows — non-shat- 
terable plate glass — slide aft and be- 
hind each is a fixed Plexiglas section 
for general convenience of the crew. 

Escape hatches, fitted with doors 
which can be jettisoned from the 
crew compartment, are located above 
pilot's and co-pilot’s seats. Each hatch 
door consists of a metal frame. Plexi- 


glas panel, quick-release mechanism, 
and guide wires for sliding a sun 

Above avigator’s station is an 
astrodome mounted on a square metal 
frame door releasable from inside and 
outside to provide an escape hatch for 
avigator and radio operator. 

Winq Center Section 

The Packet has a full cantilever, 
inverted gull, tapered, all-metal wing 
consisting of a center section and two 
outer panels which include an in- 
tegral anti-icing system. The airfoil 
combination is based on NACA sec- 
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tions incorporating washout deter- 
mined to prevent wing tip stalling. 

Center section, extending to just 
outboard of the nacelles, is divided 
into three parts — leading edge, inter- 
spar section, and trailing edge. 

Leading edge is constructed of 
.025 C-shaped pressed ribs spaced 
7-in. on centers, .025 truss bracing, 
spanwise rolled .025 bulb angle 
stringers, and .020 inner and .032 
outer skin covering. The truss brac- 
ing is a hat-section with flat plate at 
the base for attachment at web of rib. 

Forward portion of the ribs are 
cut off and flanged for attachment of 
a spanwise baffle. The baffle, together 
with inner skin, which runs from the 
leading edge to 15 percent of chord, 
forms a D-duct for spanwise flow of 
heated air for anti-icing. Outer skin 
covers the leading edge to front spar, 
is separated from inner skin by .125 
magnesium alloy spacers 1 in. wide 
ind spaced 3i in. on centers so that 


alternate spacer strips fall on ribs. 
The space thus formed conducts 
heated air chordwise in the D-duct. 

Interspar section is constructed of 
front and rear parallel spars, inter- 
spar ribs, and top and bottom sur- 
faces. Spars are of conventional web 
with extruded upper and lower 
chord members and rolled vertical 
stiffeners to which ribs are fastened. 
Front spar is approximately 38 in. 
deep at the centerline and tapers to 
about 27 in. at outer wing panel at- 
taching point outboard of nacelle. 
Rear spar is 31 in. deep at centerline 
and tapers to 22 in. at the outer wing 
fitting. Spar spacing is 72 in., con- 
tinuous to the tip splice. At each end 
of the interspar section, main wing 
hinges are bolted to upper and lower 

The spar web is continuous at the 
center of the section, and chord mem- 
bers are joined by bolted extruded 
splice plates. The web is .040 for 63 


in. each side of centerline, and begin- 
ning 52 in. from centerline, thickness 
is increased to .064 out to 174 in. from 
centerline by utilizing a lap splice. 
Thus, between inboard and outboard 
fuselage fittings, the spar web is .104 
thick. Fuselage fittings — 14ST forged 
channels with i in.-thick base and 
5/32 in.-thick outstanding legs — ex- 
tend from upper to lower spar chords 
and are riveted to spar webs. These 
fittings — one at each main attachment 
point on front and rear spars — each 
carry four bolts, and afford a total of 
16 bolts to take the full load of the 
fuselage. Bolts are i in. Fairchild 
Standard, equivalent to NAS bolts 
dimensionally and in strength charac- 
teristics, but having exceptionally 
high fatigue-life. 

Interspar ribs are .025 web beams 
spaced 21 in. on centers, and have 
rolled angle chord members and hat- 
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section stiffeners. The web ribs are 
utilized to form side supporting mem- 
bers for the bladder type fuel cells car- 
ried in the center section, and provi- 
sion is made in the ribs to accommo- 
date fuel cell interconnecting fittings. 

In the nacelle are two compression 
ribs spaced approximately 44 in. to 
permit housing of landing gear. The 
ribs are double web box beams with 
.051 webs spaced by .064 channel 
members, and .072 channel chord 
members on the webs are decked by 
.064 plate. Forged and cast fittings 
are internally mounted on the com- 
pression ribs to accommodate anchor 
points for the nacelle steel structure 
and landing gear structure. 

Top surface of interspar section is 
constructed of spanwise trapezoidal 
hat-section stiffeners and heavy gage 
outer skin. Stiffeners are 75ST vary- 
ing from .125 to .040 from front to 
rear spar, and at centerline are spliced 
with bathtub fittings and tension bolts. 


Skin between spars is lap-spliced 
24SRT (heat-aged to afford high 
strength), with gage varying from 
.102 at front spar to .064 at rear spar. 
Brazier head rivets are used between 
spars, and from front spar forward, 
riveting is flush. 

Lower surface of interspar section 
is made up of standard corrugation 
and outer skin. The surface is divided 
into two parts — front and rear — with 
the corrugation extending aft from 
front spar about 24 in. and forward 
from rear spar about 28 in. Between 
the corrugations, a stressed skin ac- 
cess door provides means for riveting 
the assembly and installing fuel cells. 
The corrugated sections and stressed 
skin access door extend from the cen- 
terline to the nacelle inboard compres- 
sion rib— 147 in. 

Front spar, rear spar, interspar 
ribs, compression ribs, and top and 
lower surfaces arc riveted together to 
form the interspar section. 


Trailing edge has conventional 
pressed ribs and stiffened skin. Spe- 
cial ribs for supporting the flap hinges 
are constructed as box beams having 
pressed webs, rolled section chord 
members, and stiffeners between 
webs. At the ends of these ribs and 
between the webs, cast flap hinge fit- 
tings are bolted. 

Nacelle Frame Assembly 

When installed, ,the . nacelle frame 
assembly becomes an integral unit 
with the center section, and extends, 
essentially, from aft of the firewall to 
just beyond the trailing edge of the 
wing where the forward boom con- 
nection is made. It houses the land- 
ing gear in retracted position, pro- 
vides the necessary load-carrying 
members to transfer the tail load to 
the wing, and consists primarily of 
stressed skin, skin formers or frames, 
longitudinal hat-sections, and six 
longerons. 
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Outer panel leading edge: (1) Note rib. (2) magnesium spacer. (3) inner skin. (4) bulb 
angle stringer, (5) Irani spar upper chord. (6) spa, web. (7) lower chord. (!) truss mem- 
ber, and (9) plate under truss member. 


Two of these longerons tie into the 
upper wing surface and form the 
upper caps of the nacelle torque box, 
which consists of vertical side webs, 
extending from directly behind the 
nacelle compression ribs in the wing 
proper, and a horizontal web extend- 
ing aft 60 in. from the lower chord 
of the rear spar; top of the torque 
box is the nacelle skin. 

The two intermediate longerons are 
arranged to make connection to the 
lower surface of the center section. 
Remaining two longerons stiffen the 


structure at the bottom and form the 
mounting points for the landing gear 
doors— double skin structures with re- 
cessed inner skin, reinforced by ex- 
truded frames at hinge points. Upper 
and intermediate longerons are .102 and 
.072 high strength R301T alloy, re- 
spectively; lower longerons are .125 
24ST, with .072 doubler added. 

Leading and trailing edges and 
nacelles arc riveted to the interspar 
section to^ form the center section 

Within the leading edge are provi- 


sions for mounting oil coolers, cooler 
inlet ducts, engine controls, fuel, oil, 

guisher lines, and electrical wiring. 
The trailing edge encloses the flight 
controls. 

Outer Wing Panel 

Construction of outer wing panel is 
generally similar to that of center sec- 
tion. Leading edge has double skin 
construction for anti-icing, and inter- 
spar section has similar ribs in the 
region of outer fuel cells. Outboard 

.025 hydropressed webs with flanged 
holes and stiffening beads and .064 
rolled angle chord members. 

Upper surface consists of standard 
corrugation and outer skin. The cor- 
rugation varies from .102 at inboard 
end at front spar to .032 near Hie 
tip, and extends between spars for 
approximately § of the span, and then 
tapers to a width about 8 in. at the 
front spar near the tip. Where the 
skin is not stiffened by corrugation, 
.032 and .040 Z-section stringers are 

Lower surface is also formed with 
two-section corrugation externally 
covered with skin, and a center access 
stressed skin door is located in the 
region of the fuel cells. The corruga- 
tion varies from .051 at inboard end 
to .025 at end of corrugation about 
halfway along outer panel, and is 
tapered from the end of the access 
door to the halfway point. Between 
the end of the corrugation and the 
wing tip, the lower surface is stiffened 
by intermediate chordwise .025 hydro- 
pressed formers and spamvise .032 
hat-section stringers. 
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Flap operating mechanism: (1) Motor, (2) screw-and-nut actuator. (3) in- 
board flap, (4) outboard Hap, (!) hinge link, and (f) acutating lever. 


The wing tip is constructed as a 
separate unit, is bolted to the outer 
panel, and is formed with .020 pressed 
ribs and channel stringers. 

Flaps and Ailtrons 

Wing flaps extend for approxi- 
mately 25 percent of chord, are 
NACA slotted type, and are con- 
structed of pressed ribs and spars, the 
latter together with the leading edge 
skin forming the main structural ele- 
ment. Inboard flaps are approximately 
5 ft. 10 in. long and outboard flaps 
about 7 ft. 8 in. Each flap is at- 
tached to the wing by two hinge 
points at the end of the spar and two 
actuating points on the leading edge. 
Connection is made with ball bearing 
links arranged so that flap motion is, 
first, almost horizontal, then continu- 
ing aft with little angular deflection. 
As flap motion continues, angular 
travel increases rapidly to a maximum 
deflection of 40 deg. Operation is by 
an electric motor, located in the fuse- 
lage, aft of the rear spar, through the 
medium of a screw-and-nut type ac- 
tuator connected to the flaps by a 
system of bellcranks and rods. In 
emergency, flaps can be lowered by 
a handcrank. 
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Details at aileron hinge and bracket,: (!) Operating rod. (2) differential bell- 



The aileron installation consists of 
an inboard and outboard unit, the 
former measuring approximately 13 
ft. 7 in. and the latter 11 ft. 4 in. They 
have pressed channel spars, pressed 
ribs, and metal skin to form the main 
structure, and pressed tail ribs. The 
entire assembly is fabric covered. In- 
board and outboard ailerons operate 
as a single unit, and the inboard 
aileron is also fitted with a droop 
actuator to lower it with the flaps 
when the latter are in landing posi- 
tion. This provides additional effec- 
tive flap area, and still permits full 
operation of the ailerons as such. 

Booms and Empennage 

Constructed in two sections — for- 
ward and aft — the boom assembly is 
approximately 440 in. long, supports 
the tail structure, and houses surface 
controls and tail anti-icing ducts. 

Forward boom extends 334 in. from 
aft of the nacelle and is of semi- 
monocoque construction utilizing 
skin, light hydropressed channel sec- 
tion frames fabricated in halves, and 
longitudinal bending members. For 
first 100 in. from forward end, the 
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channel frames (four — exclusive of 
mating frame) are doubled to form 
composite units back-to-back. Longi- 
tudinal bending members are 75ST 
hat-sections varying from .025 to .064, 
with heavy gages on top and bottom 
because of gust and tow loads. There 
are twice as many longitudinal mem- 
bers starting at forward end as those 
ending at aft end (20 forward and 
10 aft, with 10 terminating between). 

Splice between nacelle frame and 
forward boom, and between forward 
and aft booms is of the bolted tension 
type employing forgings riveted to 
the stringers; a riveted skin splice 
makes the joint semi-permanent. 

Aft boom picks up vertical and 
horizontal tail loads, provides shelves 
to mount control pulleys, and affords 
sufficient side bending and torsional 
stiffness for glider tow fittings at ex- 
treme end. These features are accom- 
plished by employing heavy bulk- 


heads, longitudinal members, and 
stressed skin. 

Forward two fitting-supporting 
bulkheads each consists of back-to- 
back members having .040 webs and 
.064 flanges. Between webs is a 1-in. 
plate for supporting the main stabi- 
lizer and stabilizer tips. Bathtub type 
tension fittings mounted in channels 
take upper and lower fin loads. 

Remainder of the frames in the tail 
cone support the rudder torque tube 
and glider tow release mechanism. 

Between first two bulkheads are 
an upper and a lower shelf, each con- 
sisting of a web and angle caps, form- 
ing two horizontal beams to provide 
strength for side bending. The shelves 
are spaced sufficiently to provide 
ample service accessibility for control 
quadrants supported between them. 

On inboard side of boom, between 
it and the elevator, is a fixed elevator- 
shaped structure of width equal to 


rudder throw, serving as a clearance 

Provision for the towing two 7,000- 
lb. gliders or one 18,000-lb. glider is 
accomplished by the inclusion of a 
tow rope attachment at the end of 
each boom, together with a release 
mechanism selectively and electrically 
operated by a switch at pilot’s station. 

Main stabilizer is standard two- 
spar construction with ribs and skin. 
Front spar is approximately 15 in. 
deep with web thickness varying from 
.025 to .040 from center to either end. 
Angle caps are .128 in the center and 
.064 at ends. Distance from front to 
rear spar is approximately 41 in. 
Rear spar is approximately 12 in. 
deep with web gage varying from 
.025{’jb .040. Lipped angle caps are 
.064 nested triple in the center and 
tapering off to one angle at the end. 
Hydropressed interspar ribs and nose 
ribs, ,025, are spaced approximately 
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10 in. on center. Over interspar ribs 
are three longitudinal angle skin 

The five elevator hinges are 
mounted externally, arc bolted to fit- 
tings at the hinge ribs which in turn 
are riveted to doublers inside. All 
hinges are designed for down loads 
but only the end hinges are designed 
to take side load, and arc braced ac- 
cordingly. 

Stabilizer — approximately 30-1 in. 
long and 64 in. wide, fabricated as 
one unit — is attached to the boom by 
a single bolt at front and rear spars, 
making it a pin-ended structure. 


Elevator is of single spar construc- 
tion having .032 web and single .040 
angle cap top and bottom, with nose 
and trailing edge ribs of minimum 
thickness. Nose of elevator has metal 
skin, and the entire surface is fabric 
covered — similar to aileron. Two 
tabs, one on each side of the center- 
line, are also of the same construction, 
one being the trim tab, and the other 
a spring tab with special operating 
mechanism. Each tab is 6} in. wide 
and 93J in. long. 

Upper and lower tins are also of 
two-spar construction with hydro- 
pressed ribs and all-metal skin. Spars 


are of standard web and angle type. 

Upper-and-lower rudder has same 
construction as elevator, with fabric 
cover doped in place over Hie metal 
structure. 

All fixed tail surfaces have anti- 
icing provisions, with duct in the 
leading edge, from which hot air 
flows into an .064 gap between inner 
and outer skin, thence being ex- 
hausted to the outside near the front 

Design Analysis of the Fairchild 
C-82 Packet will be concluded in 
September Aviation. 
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Structural detail, at tail group: (I) All boom, (2) stabiliser lip. (3) Irani spar titling. (4) 
rear spar Kttin g. (S) upper tin, (6) upper rudder. (7) rudder tab, (S) stabiliser, (9) lower 
Kn. (10) lower rudder. (II) clearance piece lor rudder throw. (12) elevator, (13) spring 
tab, (14) trim tab. (15) elevator horn, (li) rudder torque tube, (17) sponwise bafRe, (IS) 
inner shin, (19) spacer between inner and outer skins, (20) hot air inlet, and (21) outer skin. 
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DESIGNING TOMORROW'S 
PERSONAL PLANE 

PART III 


By RALPH H. UPSON, Consign, Engineer 

A study in alternatives — high vs. lew-wing; strut-braced vs. 
cantilever wing; fixed vs. retractable landing gear; and conven- 
tional vs. tricycle gear — with the author's pointed analysis and 
decision on each one. 


i ^VOR THE FIVE BASIC DESIGN ar- 

I rangements examined in the pre- 
ceding article of this series it was 
concluded that the most economical air- 
plane for transporting the desired net 
load of 575 lb. 500 mi. at 120 mph. was 
a cantilever low-wing tractor with 
fixed conventional landing gear (Type 
C, in the "Score Card” reproduced 
here). But, as must be admitted, far 
from settling any argument, that only 
starts one. 

Although cruising performance is 
certainly fundamental in the items 
wrapped up with a purchased airplane, 
no average buyer will long be satisfied 
with that alone. The most economical 
performance-only type of airplane 
would be one with pilot and passengers 
packed in lengthwise with heads and 
feet overlapping, having vision like 
Lindbergh’s Spirit of St. Louis, taking 
off from a separate starting cradle, and 
landing on skids. A somewhat modi- 
fied and restrained adaptation of such 
a scheme might not be too crazy, es- 
pecially with takeoff assistance, for 
those who really want cheap perform- 
ance and are willing to sacrifice for it. 

But more of that when we come back 
to the engineering fantasies and side- 
show freaks. We are now in the main 
tent, where enlightened conservatism 
rules, trying to decide what we like 
best among five different exhibits — 
each looking like a real flyer, each 
boasting something good, but none 
without shortcomings. 

For a rational choice among so many 
conflicting characteristics, we are 
forced back to comparisons of specific 
features — which is what we started out 
with in last month’s article. Having 
seen the way these various features fit 
into actual tentative designs, and the 
kind of performance attained, it is now 
proposed to show in more detail not 
only reasons for the results already set 
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forth, but various incidental pros and 
cons affecting a choice in each major 
alternative of basic design. Based on 
these considerations, the writer’s own 
decision on the choice of arrangement 
to meet the conditions laid down will 
follow in each case. 

The general nature of the conclu- 
sions is found to be substantially un- 
affected by wing loading which is here 
retained at its originally assumed value 
of 10 lb. per sq. ft. Characteristics 
affected by this important variable will 
be taken up in a later article. 

High-Wing vs. Low-Wing 

To an extent perhaps rivaled only by 
the propeller location, the wing posi- 
tion has attracted a growth of super- 
stitution far removed from facts. In 
spite of the fact that two of the safest 
and easiest to fly of all present planes 
are low-wing, the idea persists that 
“low-wing” is somehow synonomous 
with “tricky” and "hard to fly.” A re- 
cent article on probable postwar types 
for personal use repeatedly refers to 
the low-wing as implying a high-per- 
formance airplane relatively unsuited 
to novice use. 

The most that can be said for such 
ideas is that they may well apply in 
specific cases, where the characteristics 
are at least partially related to the wing 
position. It is true that a low-wing is 
more difficult to stabilize, more critical 
with respect to control provisions, than 
a high-wing. Even more than with 



aircraft design in general, the design 
of a low-wing is an exacting job: It 
must be right, if trouble is to be 
avoided. 

More explicitly, the low-wing is 
more than ordinarily prone to fuselage- 
wing interference and wing-tail inter- 
ference. For a normal tail, the sta- 
bility particularly tends to fade out at 
high angles of attack. And, as if de- 
termined to make this natural difficulty 
worse, many designers apparently have 
a strange impulse to make the tail 
of a low-wing shorter than that of a 
high-wing. 

Although discussion of detail means 
for maintaining stability and assuring 
control is beyond the scope of this 
article, established experience is suffi- 
cient witness that a correctly designed 
low-wing can be fully as safe as a high- 
wing. In fact, there is good reason to 
claim that a low-wing is fundamentally 

Many a pilot expresses preference 
for low-wing vision, especially in a 
light plane where he sits far enough 
forward to avoid any obscuring of the 
flight path by the wing. The low-wing 
is decidedly the writer’s preference. In 
taxiing and takeoff, a simple turn of 
the head discloses any aircraft above. 
There is full vision in a turn and 
tangent to any possible flight path. 
What if you want to look straight 
down? Well, sometimes it seems too 
bad that there has to lie a wing, and 
that the engineers can’t just forget 
about it, as the artist in the advertis- 
ing department often does. Yet you 
may sometime be thankful that the 
wing is underneath, to serve as a very 
real buffer in case of a landing crash. 

Accidents are unpleasant, even to 
talk about, but they will happen even 
in the best airplanes. Practically any 
accident involves impact with the 
ground or other outside objects; and 
it is just plain common sense to put 
the major elements of structure and 
mass where they will take the first 
shock. A substantial amount of prac- 
tical experience appears to confirm 
this conclusion. 

The low center of gravity almost 
eliminates any chance of overturning, 
and safeguards takeoff and landing in 
a side wind, especially in view of the 
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wide wheel-tread so readily obtained 
with a low-wing. For similar reasons, 
the low-wing is structurally a more 
efficient arrangement. The occupants 
literally sit on the wing and are car- 
ried directly by it; the weight (and 
mass) of the wing itself in landing 
contact is carried by a minimum 
length of landing gear members and 
associated structure. Although the in- 
creased weight and drag of Type D 
over Type C are largely due to the 
struts rather than the wing position, 
as such, there is still an appreciable 
difference between the weights asso- 
ciated with high and low cantilever 

Low-wing entrance to the cabin is 
no particular problem; it is just a little 
different. Structurally it is lighter and 
simpler than for a high-wing. On the 
adverse side, the flaps, rather than 
the propeller, will in many cases be 
critical for ground clearance. 

A major credit for the low-wing is 
of course its facility of- landing-gear 
retraction. One of the advantages, in 
turn, of retractable landing gear is the 
ability to make a belly landing if neces- 
sary. But who wants a high-wing under 
such conditions? 

And finally, with so many examples 
before us, both military and commer- 
cial, of low-wing speed and effective- 
ness, who in the new generation at least 
would not pick it for looks and sales 
appeal ? 

Although the mid-wing still seems to 
have a few proponents, it is at best 
awkward structurally for a small air- 
plane, and it is hard to get the tail 
plane in the clear cither above or be- 
low the wing wake. 

Results of a supplementary biplane 
study, not here presented, show that it 
has possibilities superior to the high- 
wing monoplane although slightly in- 
ferior in general to the low-wing. Its 
one uncontested advantage is its 
smaller span; but its two wings of 
greater combined length, with their 
interconnecting members, mean more 
parts to assemble, and to ^hat extent 
greater cost. The tail length can also 
be slightly reduced, although not in 
proportion to wing^chord. Vision is 
partially obstructed both up and down. 

The decision, for a well designed 
tractor: Low-wing, by a top-heavy 


Strut-Braced v«. Cantilever Wing 

There will be no question as to the 
considerable drag saving from elimina- 
tion of external braces. The only seri- 
ous argument is with respect to the 
alleged weight and cost penalty car- 
ried by the cantilever wing. 

The weight comparison cannot in 
one sense be taken from the tabulated 


totals for the airplanes here listed, 
because of the difference in wing posi- 
tion incidentally assumed. Considering, 
however, that a strut-braced wing vir- 
tually has to be in the high position, 
and that a cantilever wing is usually 
optimum in the low position, as already 
brought out, a direct comparison be- 
tween the wings of Types C and D is 
fairly representative for the class of 
planes here considered. 



But here I can imagine some cham- 
pion of the strut-braced wing rising 
to say, in effect : “You’re crazy. Where 
do you get that wing weight of 1.5 lb. 
per sq.ft.? Why, I can show you a 
wing 30% lighter. . . .” Quite possi- 
ble, it must be admitted — but not for 
the particular degree of conservatism 
and other conditions here assumed. 
Such conditions can be changed; but 
for comparison they must be changed 
in parallel and kept mutually equiva- 
lent. 

Consider then a comparison of the 
wings (including supporting structure) 
adjusted to carry an equal gross weighl 
with equal structual efficiency. A canti- 
lever wing carrying a gross weight of 
2,185 lb. (a little less than Type A), 
if taken without the tail increment, has 
a total weight of 318 lb. of which 70 
is chargeable to the beam flange ele- 
ments and associated material (see 
preceding article). If this latter figure 
is checked from the weight, load factor, 
and assumed geometric characteristics 
applying to the airplane, it will be 
found liberal enough, for a metal wing 
beam with center splice, to cover any 
incidentals that might conceivably fit 
this weight class. It makes no allow- 
ance for CAA’s recently proposed load- 
factor reduction, or for structural im- 
provements now possible. 

The equivalent beam-flange elements 
for Type D, of the same gross weight, 
total 50 lb. This estimate has to cover 
not only the spars, but also the struts, 
fittings, and incidentals, subject to a 
deduction for the saving in vertical and 
horizontal (including torque) shear. 
The latter allowance is somewhat ques- 
tionable, because even in a fabric cov- 
ered cantilever wing, there is still little 


need for added weight either with a 
leading edge D-spar or diagonal ribs. 

But, to be liberal, a weight saving 
of .005W (over half of the total) has 
been allowed for this purpose in the 
strut-braced wing. Even so, the final 
wing-weight difference comes down to 
almost nothing, due to the reduced 
gross weight that the cantilever wing 
has to carry. The prevailing reputation 
of a cantilever wing for being heavy 
(per unit area) clearly has little to do 
with its being cantilever, but is mainly 
because most present cantilever wings 
happen to be designed for relatively 
high wing loadings and gross weights. 
For such small difference as there is, 
the cantilever wing carries the least 
weight penalty in the field of light 
planes, just where it has been most 
neglected. 

Now what about cost? Isn’t a strut- 
braced wing much cheaper, even if the 
ship as a whole is heavier? Prevailing 
notions on this score can be readily ex- 
cused; a strut-braced job certainly 
looks cheap. But is it? Take it apart, 
figure it on any fair basis, and it is 
found to cost more rather than less. 

Remember that this comparison is 
for wings of the same shape, without 
taper. For the lighter, tapered canti- 
lever wing, economical production 
methods may still be developed, but that 
does not concern us here. Most canti- 
lever wings arc all-metal, which offers 
good possibilities of improved con- 
struction, suited to lightplanes, but that 
subject also will be taken up in due 
course. What we are concerned with 
here is the fact that the same general 
type of construction can be used for 
the two wings. 

Although the present comparison 
assumes metal internal structure and 
fabric cover, a change will affect both 
wings alike, whether it be better cov- 
ering, more economical rib construc- 
tion, or generally improved fabrication 
methods. In both wings, the beam or 
spar elements form the structural back- 
bone and, although the flange section in 
the cantilever wing must be tapered in 
area, it needs no detailing of parts and 
processes to see that with suitable de- 
sign to provide for beam and torque 
loads, there is no great difference in 
cost per pound in the wing proper. 

Where the difference comes is chief- 
ly in the extra parts outside, which do 
not exist at all in the case of the canti- 
lever wing. In its best form, a single 
simple cantilever wing beam combines 
the major functions of struts, spars, 
fittings, and carry-through members; 
and that means production savings in 
any man’s language. It therefore ap- 
pears more than fair to the strut- 
braced type to assume that the canti- 
lever wing costs more in proportion to 
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its weight. Even so, the saving in 
power, etc., makes the ship cost less. 

The compromise of a single strut 
on each side has proved thoroughly 
feasible, and offers an improvement 
over the more primitive two-strut ver- 
sion. But why stop half way? There is 
no reason why the real goal of a clean, 
unobstructed wing cannot be reached 
nonstop. 

In combination, the comparison of a 
cantilever low-wing airplane with a 
strut-braced high-wing airplane is of 
course given by the designs represented 
by Types C and D in the table. In 
apparent favor of the strut-braced 
Type D we 'have more useful load 
which, however, does no real good ex- 
cept for airport flying, because the en- 
tire surplus represents fuel required to 
overcome the extra drag. Climb is a 
little better due to the additional power, 
but is adequate in either case. 

In favor of the cantilever type we 
have less power, weight, and fuel con- 
sumption; more top speed; less span 
and area ; and, what is probably a sur- 
prise to most people, well over $100 
saving in cost. Need more be said? 

The decision : Cantilever wing, any- 
way you look at it. Not for nothing has 
it become the prevailing standard of 
modern airplane construction. 

Fixed vs. Retractible Landing Gear 

As brought out in the preceding 
article, the choice here depends largely 
on whether you are more interested 
in takeoff or cruising performance. 
On the basis of the performance speci- 
fications actually used, the total rated 
power for Types B and C was gov- 
erned by the maximum power loadings, 
which made the total power required 
slightly greater for Type B with re- 
tractable gear. Although the power and 
fuel used at the assumed cruising speed 
is substantially less, Type B still has a 


little more gross weight, and more 
weight empty on which firts cost so 
largely depends, especially considering 
the relatively high cost of mechanical 
parts (estimated selling price at least 
$3 per lb.). 

With cruising as the major criterion, 
however, this condition is reversed. 
Then retractable gear permits a real 
saving in engine power and weight 
empty, with an actual reduction in pur- 
chase cost. This saving is still greater 
with tricycle gear.' 

Re Rated Power for Takeoff 

It seems reasonable to suppose that 
the relative importance of rated power 
for takeoff will decrease in the future 
with development of improved lift con- 
trol, extra takeoff power, low-price ad- 
justable propellers, or other takeoff 
assistance, with a probable increase in 
the desired cruising speed, and with 
extensive distribution of more or less 
standardized airports. Even now, while 
adhering to the very conservative 
power loading here assumed, adding 
8 mph. to the speed reserve is a con- 
siderable inducement for retracting the 

At equal cruising speed, the engine is 
under less strain ; and at equal relative 
power, cruising speed can be stepped 
up 6 mph. Put another way, if this re- 
sult were to be attained by extra power 
(with attendant added weight and 
drag), it would take a total of nearly 
150 hp., with a generally more ex- 
pensive airplane, for a "suped-up” ver- 
sion of Type C, compared to Type B. 

Incidental advantages of retractable 
gear include: 

1. Ability to make a belly landing; 

2. Wheels more accessible for in- 
spection, tire inflation, etc., than with 
most fixed gear; 

3. Slightly better takeoff over an 
obstacle than can be expected by con- 




sideration of wing loading and power 
loading only, if the gear can be 
arranged to retract quickly as soon as 
clear of the ground. 

A disadvantage is, of course, the 
added mechanical complexity, and the 
always present chance that a preoccu- 
pied pilot, in spite of safeguards, will 
forget to lower his wheels. For this 
reason, a straight-back partial retrac- 
tion, with some tread still exposed, 
makes considerable sense, besides be- 
ing usually simpler than the fully re- 
tracting type. 

The decision : For much of the pres- 
ent market, an improved fixed gear will 
probably get by ; in the not distant fu- 
ture, at least partial retraction seems 
indicated for practically all designs. 

Conventional vs. Tricycle Geor 

The most concrete starting point 
here is probably the 80 lb. weight 
(empty) penalty for the tricycle gear, 
as represented by the difference be- 
tween Types A and B. According to 
our estimated cost scale, the corre- 
sponding difference in selling price 
would be on the order of $250.- 

Here we have a sizable differential 
for which there is no direct economic 
justification, unless it be perhaps in- 
surance. There has been much bally- 
hoo for tricycle gear, and it sounds 
good ; but most people apparently 
neglect the fact that there is an appre- 
ciable price to be paid for it. One good 
result of this past neglect is that now 
we have plenty of experience, not only 
to establish that it does cost pounds 
and money, but to survey the result, 
that we are paying for. 

For the moment, the recognized ad- 
vantages of the tricycle gear will be 
passed over, as having already been 
adequately presented in a number of 
technical papers. 3 But in addition to the 
cost, already mentioned, there are a 
number of disadvantages not so gen- 
erally realized. 

Most of the trouble with tricycle 
gear centars in the all-too-vulnerable 
nose wheel. From available records of 
lightplanes with tricycle gear, out of 
15 accidents involving the landing 
gear, in only on? was any damage or 
responsibility attached to the main 
wheels. The nose wheel was the culprit 
in all the rest. Although permitting no 
appreciable saving in the main wheels, 
a nose wheel takes many times more 
load and general punishment than a tail 
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wheel. This fact is of course directly 
responsible for the extra weight. Indi- 
rectly, in the attempt to hold this 
weight down, the nose wheel is usually 
made too small and its supporting 
structure too flimsy. Size in itself is an 
important requirement for the nose 
wheel, for on its correct behavior the 
whole success of a tricycle gear largely 
depends. The rear wheels can bog 
down, be deflected by ruts, or bumped 
into the air without serious effect on 
ground stability and control; but the 
nose wheel must be able to take it and 
like it. 

Partially related to size also (over- 
all diameter and moment of inertia) is 
the commoh disease known as “front- 
wheel shimmy,” which is always a 
threat even though usually less serious 
for light planes than for “hot-landing” 
types. 4 

When of adequate size, a nose wheel 
is not only heavier than a tail wheel 
but also has more drag, which in turn 
means extra weight of fuel, etc., or the 
alternative weight of retracting means. 
And retracting a large wheel into the 
already crowded front end of a tractor • 
fuselage will usually require some com- 
promise of other desirable features. 

Another unfavorable feature of tri- 
cycle gear on a normal lightplane trac- 
tor is the relatively short nose which 
induces "porpoising”-on rough ground, 
and is responsible for much of the nose- 
wheel punishment mentioned above. 
Expressed more fundamentally, the 
length of wheel base, so important for 
many reasons, is with the usual tricycle 
gear not even half of what the length 
of fuselage makes available. 

Although the nose wheel can al- 
ways be put far enough forward to 
prevent a direct nose-over, it is still 
often possible to snag a wing tip, and 
even to overturn diagonally, should 
one of the rear wheels leave the 
ground, due to a combination of for- 
ward and lateral intertia (most serious 
with a high wing). This condition is 
aggravated by features more or less 
inherent in "two-control" operation, 
particularly in a side-wing landing. 

Although the general subject of con- 
trol must be left for later consideration, 
it is clear that, as at present under- 
stood, a two-control system means 
simply combining directional and roll- 
ing functions in a single control. 
Whether this combination be by mech- 
anical coordination or aerodynamic 
reaction is immaterial as far as the 
landing gear is concerned. The point is 
that if ground steering is put on the 
same control as air steering, the effect 
on roll is just reversed, as shown by 
experience as well as theory. 




If you want to raise a depressed 
wing in flight, you simply apply oppo- 
site stick (or wheel) with little or no 
change in directional heading. On the 
ground, however, the centrifugal reac- 
tion at the wheels, induced by the steer- 
ing. always overbalances the aerody- 

control movement which will raise a 
wing in the air, invariably tends to de- 
press it on the ground even with the 
lowest attainable C.G. The stock advice 
in such a situation, i.e., to drop the 
control entirely, is sound but not too 
convincing to a novice with a sudden 
urge to do something positive. 

Mainly dictated by the need for get- 
ting the tail down at takeoff, the rear 
wheels of a tricycle gear are cus- 
tomarily placed but a few inches behind 
the normal C.G. Under abnormal con- 
ditions, it is readily possible to rock 
back onto the tail, a condition meriting 
some design attention. Also calling for 
attention, not always found in the de- 
sign, is the costly tendency for a muddy 
nose wheel to throw pebbles into the 
propeller. Such conditions can be reme- 
died only at some further increase of 
weight, drag, and cost. 

In a similar category is the problem 
of a nose-wheel brake. With only the 
customary brakes on the rear wheels, 
the landing run remains on the order 
of 50% above the minimum attainable 
with brakes on all three wheels. This is 
because of the greatly increased load 
thrown on the front wheel by the brake- 
force and inertia couple. Contrary to 
prevailing supposition, a low-wing 
monoplane with conventional main 
wheels well forward, will have a 
shorter ground run than the same air- 
plane with tricycle gear, assuming 
brakes on the main wheels only. But 
the added complication of applying a 
brake to a nose wheel that is already 
steerable, and usually should be re- 
tractable. is an understandable dis- 

An economic disadvantage of the tri- 
cycle gear, best appreciated by airport 


managers, is that the nose-down method 
of hangar storage can hardly be used 
without special holding jigs. 

Now that we have disposed of all our 
brickbats, it seems time to -say a few 
kind words for the tricycle gear, or at 
least for what it really accomplishes. 
The situation here can be best summed 
up by setting forth not what a satis- 
factory landing gear should he but 
what it should do. In the writer’s 
opinion, the following requirements 
should appear in the "must” column of 
any lightplane designer appealing to 
the novice pilot: 



The tricycle gear comes closer to 
meeting these basic requirements than 
anything realized to date. Conditions 
(1), (2), and (3) are met by the low 
ground angle, (4) by the steerable nose 
wheel, (5) by the non-castering wheels 
behind the center of gravity. Condi- 
tions (6) and (7) are not yet fully 
realized but can be at least closely ap- 
proached with a low-wing arrangement 
and some added weight. Condition (8) 
is determined by the longitudinal posi- 
tion of the rear wheels. 

In view of this proven versatility, if 
forced to choose between the present 
conventional gear and tricycle gear in 
its present form, I should unhesi- 
tatingly choose the latter, with all its 
faults. But perhaps the last word hasn’t 
been said. If someone can devise means 
for realizing the essential advantages 
of the tricycle gear without its serious 
disadvantages, particularly its extra 
weight and cost, the world will make a 
beaten track to his door. 

The decision for the class of plane 
under discussion, though it hurts to 
say so: Tricycle gear, if you can't 
dream up anything better. 

And, finally, we come to Pusher vs. 
Tractor — but that’s a story in itself 
which will be presented in the next 
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Analysis of Magnesium Applications 
In German Aircraft and Equipment 


By F. A. RAPPLEYEA, The Dow Chemical Co. 

Study of new uses of forgings, sand and die eastings in BMW-801 D 
and DB-601E engines, and Fungerrat radio reveals Nazis used alloys 
similar to ours; their techniques showed no superiority. 


A nalysis of captured Nazi air- 
craft shows that while the Ger- 
’ mans had developed many new 
applications of magnesium alloys, the 
compositions of these alloys and their 
design principles were definitely not 
superior to those of this country. 

This has been proved in earlier 
studies 1 and again in examination of 
parts of BMW-801D and DB-601E 
engines, a Fungerrat radio and a 
camera support casting, all submitted 
for study by the Air Technical Service 
Command. 

Magnesium alloys accounted for ap- 
proximately 10% of the dry weight of 
both the engines, a ratio similar to 
that found in the earlier models which 
were of slightly lighter weight. Mag- 
nesium alloy parts of the radio were 
mostly die castings. This piece of ap- 
paratus was standard field equipment 
and although large and bulky, was ap- 
apparently portable to some extent. 
Such service, of course, subjected it 
to effects of the elements. 

Tabic I shows the magnesium alloys 
used in these units and also shows the 
nominal composition and the American 
equivalent. Most popular casting al- 
loys used in German was AZG and A9, 
the former being used in the as cast 
state, the latter usually in the solution 
heat treated state. The German AZ91 
alloy is the principal alloy used for 
die casting, although alloy A8 is some- 
times used for simple die casting liable 



to impact stresses. Elektron alloys 
AZM and AM6 were used for forgings. 
The AM6 alloy is particularly appli- 
cable where high temperatures are 
encountered. 

Sand casting applications of the 
BMW-801D engine are shown in Fig. 
1 through 6; those of the DB-601 E 
are shown in Figs. 7, 8 and 9. Die 
casting applications of the Fungerrat 
radio are shown in Figs. 10 and 11 ; 
similar applications of the DB-601 in 
Figs. 12 and 13. 

Most interesting forgings were 
found in the BMW engine, as shown in 
Figs. 14 through 17. Outstanding ex- 
ample of a large engine mount forging 
—for the DB-601— is shown in Fig. 18. 
AZM alloy was used for this as well 
as the smaller forged attachment fit- 
ting, shown in Fig. 19. 

Distribution of Ports 

In order to determine the popularity 
of the alloys used. Table II gives a 
summary of the number of articles for 
each alloy, which shows that the more 
popular sand cast alloys are AZG and 
A9V, one in the as cast condition, and 
the other in the solution heat treated 
condition. Although previously 1 some 
solution heat treated and aged alloys 
were found, none were seen in this 
investigation. Only one part — the DB 
engine oil pan — was found in the as 
cast and stabilized condition. 

In the die castings, where resistance 
to impact was desired, the A8 alloy 
was used. In general though, the prin- 



cipal alloy for all kinds of die castings 
was AZ91. Only a relatively small 
number of the parts studied were forg- 
ings; these encompassed a relatively 
large percentage of the poundage. 
Alloy AZM is the principal alloy used 
for highly stressed forgings, except 
where elevated temperatures are en- 
countered, in which case AM6 alloy, an 
alloy characterized by good mechanical 
properties at these temperatures, is 
used. In the other investigation ' 
Elektroq alloy AZ85S was commonly 
used for large forgings. 

Wherever it was possible to obtain 



Fig. 1. Blower housing o I BMW -SOI D cn- 



37 lb . — on BMW -SOI D engine,"™ "n'tlrml 
diale case attaching lo blower housing by 
19 stud bolts shown in Fig. 1. Note that 
some supercharger vanes are integrally ma- 
chined. 
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test specimens, mechanical properties 
were determined. The average results 
obtained from tests of the castings to- 
gether with German specifications are 
given in Table III. All of bars cut 
from the castings exceeded German 
specifications for bars cut from cast- 
ings. In some cases, the average prop- 



Fig. 5. Main oil pump o I BMW, made o I 
AZG alloy, which corresponds to American 


erties were far greater than the speci- 
fications. 

Since the forgings were used as 
stressed parts in most cases, a detailed 
account of the mechanical property 
data is given in Table IV with a sum- 
marization of the averages in Table V. 
The uniformity of forgings is evident 
from a comparison of the properties 
taken at different angles in the forg- 
ings. Metallographic examination 
showed the forgings to be very homo- 
geneous throughout. Quite evidently 
the transverse properties were im- 
proved by restricting segregation and 
by proper orientation, the latter being 
the more important factor. 

These properties, as given, come up 
to those properties obtained on similar 
alloys in this country. This statement 
is based on experience of tests on many 
American castings and forgings by 
different investigators. 1 


All castings were inspected- radio- 
graphically. These radiographs were 


then, evaluated in the following man- 
ner. 2 A variac voltage recorder was 
used so that voltage readings could be 
made when the porosity was just dis- 
cernible as seen through the viewing 
screen. The percentage areas of poros- 
ity were also noted and the radiograph 
evaluated qualitatively as follows: 

I 'ariac Reading % Area of 

Volts Porosity Rating 

45-50 0-100 Very good 

40-45 0-40 Good 

40-45 41-100 Fair 

35-40 0-40 Poor 

35-40 41-100 Very poor 

Using the above as a guide, the cast- 
ings were found to be generally fair 
to good; a few pieces were excellent 
and a few were poor. At points of 
stress concentration and at surfaces 
which required machining care must 
have been taken to obtain good sound 
sections. Elektron AZG showed the 
greatest amount of microporosity; A9, 
a lesser amount and AZ31 the least. 
The surface of the castings did not 



Fig. 6. Group of small magnesium alloy parts used in BMW-801D engine. Castings in this 
group are AZG or A9 V alloy except that labeled BMW II (upper lelt) which is AZ31. 
Items marked BMW 14, IS and 16 are of wrought AZM alloy, item 14 is forged butterfly 


TABLE II — Numbor Of Articles For Each Alloy And Condition 
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conic lip to the standard of surfaces of 
American castings. 


Although no corrosion was observed 
on the engine parts, some was noticed 
on eleven die cast parts, but in no case 

over a large area. The basic corrosion 
resistance of the parts was determined 
by testing ground specimens in a 3% 
NaCi solution using alternate immer- 
sion at 95 deg. F. Table VI gives the 
analyses of the parts as determined 
spectrographically, together with the 
basic corrosion rate in mg. per sq. 
centimeter per day. Here it is seen 
that even though serviceability of the 
parts was good, the basic corrosion 
rates are high and are above the 
American standard which is: 

For castings. . . 0.5-5.0 mg/enff/day 
and for forgings 0.2-0.3 mg/cm ! /day 
(The rates on forgings apply to those 
compositions in which the impurities 
have been controlled.) 

Very little galvanic corrosion due 
10 the Use of dissmular metals, espec- 
ially at inserts, was observed. In 
general, it can be said that no serious 
corrosion was observed on any of the 
magnesium alloy parts examined. 

Surface Treatment 
In general, it was found the Germans 
used but one surface treatment, one 
corresponding to the American 
Chrome-Pickle. There were a few 
isolated cases, i.c., the supercharger 
impeller, aid scoop grid and some other 
small parts, on which no treatment had 
been applied. Previously, the Germans 
had the practice of Chrome-Pickling 
before machining only, and after ma- 
chining, rather infrequently. How- 
ever, the trend as indicated by the 
study of these engines changed so that 
now usually all parts get a Chrome- 
Pickle treatment after machining. 

In most cases the parts had no 
primer. Only a single coat of black 
paint was used for the engine parts. 
Seven of the die castings were given 
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Fig. 8. DB-601E oil 







a primer ; five, a rust colored primer ; 
one, a white and one a light blue. 
Total thickness of coating varied from 
7 to 30 mils as compared to the Ameri- 
can standard four coat system of 3 
to 3.5 mils. Adhesion of the coatings 
varied considerably, ranging from 
poor to fair. On many of the parts 
the coating could be chipped or flaked 
off quite easily. A spcctrographic 
analysis, giving from 1-10% Cr in the 
black top coat would quite possibly in- 
dicate the use of an inhibitive chromate 
pigment. 

Six different colored top coats were 
observed on the die castings, making a 
total of ten different systems. This is 


quite unusual and may be attributed to 
various manufacturers of the items. 
The general conclusion is that the 
painting practice of the enemy is below 
acceptable American standards. How- 
ever, even with the poor basic corro- 
sion resistance, a chemical treatment 
inferior to American standards, and 
the poor paint used, almost no evidence 
of corrosion was observed. 

Metallography 

The microstructures of all parts 
were normal with grain size about the 
same as observed in American practice, 
that on the forgings running about 

0.0005 in. Heat treatment of the cast- 
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ings was usually satisfactory as evi- 
denced by the solution of the magnes- 
ium-aluminum compound. All the 
forgings were very homogeneous, 
although in the case of the super- 
charger impeller on the BMW there 
was a little evidence of the as cast 
dendritic structure still remaining. No 
fusion voids of the castings were noted. 

A general summary of the design 



TABLE V — Average Mechanical Properties And Ger- 
man Specifications Of Magnesium Alloy Forgings 



features studied shows the following 

1. Minimum edge distance of bolts 
= 0.6 d 

2. Depth of stud holes = 2.0 d 

3. Liberal fillets on forgings and 
castings 

4. Close fit and fine thread on most 
threaded applications 

5. Liberal use of inserts for bearing 
surfaces; however, where studs were 
used, they usually lacked inserts. 

The BMW supercharger impeller 


was keyed to the drive shaft by means 
of splines in the magnesium alloy forg- 
ing. When compared to a similar 
American design, the splines on this 
impeller were apparently overstrength. 

A detailed study of the forgings 
showed the following general German 
practices : Draft angles 5-10 deg., fillet 
radii j in., corner radii 4 in. 

Small rivets were found and by 
spectrographic analysis were deter- 
mined to be similar to 56S aluminum 
alloy in composition. Ball bearings 
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Fig. IS. BMW-B01D supercharger impeller, 
another example o I magnesium forging. Both 
it and part shown in Fig. 14 are subjected to 



were mounted in steel inserts in several 
items. When pushed out, the force re- 
quired was determined and was found 
to correspond to an intercference of 

0.0015 in./in. of diameter. 

A study of thicknesses showed a 
minimum sand casting thickness of 
5/32 in. and die casting thicknesses 
varying from 0.0947 to 0.1470 in., cor- 
responding to American practice. 
Some lips, however, were found to be 
only 0.076 in. thick. 

Conclusions 

1. Rather extensive use of forgings 
in magnesium alloys was made by the 
Germans and care was given to choice 
of alloy for high temperature appli- 
cations. 

2. Compositions used for magnesium 
did not differ materially from those 
in the United States, although usages 
of the alloys in various conditions do 
differ. For example, the Germans use 
AZG in the as cast condition, where 
the corresponding American alloy. 



Fig. 17. BMW-801 D cooler tan made at 
AIM alloy, a part stressed due to cenlrilu- 


Dowmetal H, is used in the solution 
heat treated condition, and Elektron 
A9, similar to Dowmetal A or R ap- 
proximately is used for sand castings 
and is usually used in the solution heat 
treated condition. These are the two 
major German sand casting alloys. 

3. No serious corrosion resulted in 
service even though the basic corrosion 


rates of the metals were greater than 
those of the alloys of the United States. 

4. Design principles in the use of 
magnesium alloys by the enemy are 
similar to those used in the United 
States. 



Fig. 18. DB-601E larged engine mount, de- 
signed with liberal Filets throughout. It is 
comparable in she to magnesium alloy forg- 
ings mode in this country. AIM alloy was 
used lor large forging. 
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Aeronautical Supremacy 
Demands Jet and Rocket Research 

FART II 


• Hecausc much nj Ihc general public's 
conception of rocket applications has 
been limited almost entirely to publicity 
about the Nasi’s V-2, the author here 
explains other important “on-the- 
ground" uses — both actual military and 
as a means of conducting research, in 
addition to indicating probable future 
trends of investigation. 

Y/ abling shouldering of an anti-tank 

” weapon, has made the Bazooka 
one of the more important new devices 
introduced by this war. Its ingenious 
hollow-charge head allows its low- 
velocity projectile to achieve the same 
armor penetration as a high velocity 
cannon-fired shell. 

The imitative but larger German 
version, incorporating several slight 
improvements over the initial Ameri- 
can models, spurred the research on 
more powerful projectiles for this 
launcher, and these missiles are now 
being delivered to the fighting fronts. 
Postwar research on anti-tank rockets 
is a prime necessity, the main goals 
being increased penetration and 
greater range with accuracy. The ap- 
pearance of rocket pistols, rifles, and 
light automatic guns firing 20-nnn. 
and even larger high explosive rocket 
shells may be expected. Such weapons 
may contest the present position oc- 
cupied by light arms firing solid bullets. 

Chemical and Incendiary Rockets 

For laying heavy smoke screens, or 
firing grass and tree covered terrain, 
the chemical rocket shell has proven, 
in many respects, far superior to other 
methods. As accuracy is not a prime 
consideration, low velocity shells, hurl- 
ing heavy cannisters of chemicals, can 
quickly blanket an enemy position. If 
gas warfare is ever resorted to, the 
rocket shell will be a major mode of 
spreading deathly asphyxiation. 

Long Range Rocket and Jet Bombs 

The ghastly preview of future wars 
afforded by the introduction of the 
thermal-jet-propelled Nazi V-I and the 
terrifically fast V-2 rocket bomb should 
be ample warning of the frightful re- 
sults of any further world conflict. 


By ROY HEALY, Vice-President, American Rochet Society 

Concluding this vital series, the author points to the need tor con- 
tinued study to develop defensive as well as offensive weapons, 
and points to possible peacetime uses for these "new" forms of 


The United States must not only strive 
to gain supremacy in this field, but 
must remain constantly aware of the 
status of long-range projectile research 
in other countries. It has been pro- 
posed that an international body be set 
up to control experiments with long- 
range rocket projectiles — certainly an 
admirable contention but one unlikely 
to succeed in this suspicious world. 

The long-range rocket attack, un- 
heralded and unseen, may well play a 
major part in future warfare. Used 
both offensively and defensively — as 
has been Nazi practice — such missiles 
could be launched either from ship- 
board or from land bases. 

A combination of the concentrated 
power of the rocket with the more eco- 
nomical operation of the thermal-jet. 


or the athodyd duct, may make inter- 
continental bombing a definite threat 
and conceivably could eventually re- 
place the bombing airplane with its 
highly trained crews and vulnerability 
to defensive weapons. Problems posed 
in the control, by electronic devices 
of the entire flight of a long-range pro- 
jectile are not insurmountable. The 
present random falling of V-2 bombs 
may be superseded by pinpointing of 
targets. 

V-2 Counter Weapons 

The only truly successful counter 
measures taken to date against the 
long-range rocket projectile have been 
bombing of launching sites and factq- 
ries producing the component parts and 
of transportation facilities leading to 
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the firing points. Capture by the Brit- 
ish armies of the launching bases in 
Holland was necessary to entirely 
curb the continuous V-2 bombing of 
London. 

In the initial stages of a future at- 
tack, the former measures will be 
neither satisfactory nor feasible. How, 
then, to down the long-range rocket 
bomb? It appears doubtful if cannon 
fired anti-aircraft, even radar directed, 
will be capable of conversion into a 
successful defense. Ray beam weapons 
— no more fantastic than a 10-ton 
rocket plunging down from the upper 
reaches of the stratosphere — offer 
some possibilities; but results so far 
attained have been scanty. 

Of more immediate promise arc 
super-fast “hunter” rockets, attracted 
to their target by electronic devices 
and capable of intercepting the long- 
range rocket bomb at high altitudes. 
Designed for comparatively short 
ranges of flight and utilizing the step- 
rocket principle— casting off fuel sec- 
tions as their contents are exhausted 
and becoming smaller as it accelerates 
— the hunter rocket could reach speeds 
of over 6,000 fps. 

Within the realm of possibility are 
aerostatic launching platforms, drifting 
slowly above the more important de- 


fense zones at altitudes of 10 to IS mi., 

rockets ' ready for launching at any 
object caught in the long-range radar 
beams. By thus eliminating the need 
for a climb through the dense layers of 
the atmosphere, these platforms would 
allow tremendous velocities to be at- 
tained by the “hunter" rockets. 

Liquid-Fuel Rocket Motors 
Great advances have been made in 
the past few years in the development 
of liquid-fuel rocket motors, both in 
this country and abroad. Use of im- 
proved materials and propellants has 
enabled the realization of rocket units 
whose thrusts are measured in tons. 
Successful use of a rocket motor de- 
veloping an estimated thrust of 50,000 
lb. for a period of over one minute en- 
abled the Nazis to spring one of the 
maior surprises of the war in their 
V-2. Introduction of this weapon, and 
more lately the rocket powered Me-163 
interceptor airplane, reveals the Ger- 
man lead in this field. Large scale 
research in this country got off to a 
late start, but it is now rapidly gaining 
ground. Jet assisted takeoff, predicted 
in these pages two and one-half years 
ago (see "Rocket Power for Assisted 
Takeoff,” Jan. 1943) has since been 


put into combat use by the Navy, both 
for carrier takeoffs and for emergency 
takeoffs of flying boats after sea land- 
ings. 

However, despite the improvements 
thus far achieved with liquid-fuel 
rocket motors, the terrific fuel con- 
sumption rate per power output has 
not been reduced below the best figures 
of 1 lb./sec. of propellant consumption 
per 200 lb./sec. thrust obtained by ex- 
perimenters several years ago. 

The natural efficiency of larger com- 
bustion chambers has helped some- 
what, but the liquid rocket is still 
voracious in its fuel needs. This is 
somewhat balanced by its amazingly 
light weight, which can easily be kept 
below 25 lb. per 1,000 lb. thrust. 

Somewhat surprising to rocket ex- 
perimenters of prewar days was the 
disclosure that the majority of takeoff 
units being used were utilizing a solid 
fuel charge. Because of the simplicity, 
ease of transport and handling, lack 
of plumbing, valving, pressure feed and 
evaporation losses, the solid-fuel mo- 
tor, with its fuel formed inside the 
combustion chamber, has gained the 
ascendancy for assisted takeoff and for 
other utilizations where a short dura- 
tion burst of power is desired. 

The “dry” fuels of today are a far 



cry, indeed, from the old black gun- 
powder charges with which designers 
of liquid-fuel rocket motors con- 
trasted their unit's power. Many solid 
fuels used today are close behind the 
liquid fuels in their thermal content. 
Improved combustion control now en- 
ables almost constant thrust outputs to 
be obtained from large solid-fuel mo- 
tors for periods approaching those ob- 
tainable with liquid-fuel units. 

Thermal Jet Power Research 

The obvious commercial value of 
thermal-jet power has already led not 
only the manufacturers of aircraft en- 
gines, but other large industrial organ- 
izations such as General Electric and 
Westinghouse to initiate development 
programs on this type power plant. Al- 
though the gas-turbine-propeller com- 
bination now has the advantage of 
more economical operation, the purely 
thermal-jet engine, with improved 
compressors and turbines allowing the 
use of higher grade fuels and higher 
combustion chamber pressures, will 
make the jet as economical as today’s 
reciprocating engines when considera- 
tion is taken of the three factors of 
time, distance, and weight transported. 

The thermal- jet motor offers many 
advantages to the aircraft designer, as 
was strikingly illustrated in the devel- 
opment of the Lockheed P-80 Shooting 
Star, where the first model was de- 
signed, fabricated, and flown in a pe- 
riod of 143 days (p. 149 July). Elim- 
ination of the need for propeller clear- 
ances enable aircraft to be built closer 
to the ground, simplifying landing gear 
design, enabling servicing and mainte- 
nance to be more quickly accomplished, 
and facilitating loading of passengers 
and cargo into the aircraft. While 
replacing the ever-present hazard of 
whirling propeller blades, the jet en- 
gine introduces its own source of dan- 
ger — the high-velocity heated jet 

The comparative simplicity of jet 
engine design will cut maintenance 
costs; and elimination of the complex 
ignition system, the constant-speed 
propeller, most of the lubrication sys- 
tem, and many of the present engine 
instruments, will reduce initial and 
running costs. Higher cruising speeds, 
permissible with the greater power of 
the jet engine, and the cleaner airplane 
which can be built around this power 
plant, will result in ultimate reduction 
of air travel costs. 

Other thermal-jet devices, developed 
along the line of the intermittent firing 
V-l motor and the athodyd — which 
obtains its internal compression before 
ignition from the dynamic ram pres- 
sure of high speed flight — will be vig- 
orously investigated not only for mili- 



tary utilizations but for possible use in 
highspeed, beam controlled aircraft 
carrying high priority mail, urgently 
needed air cargo and other commodi- 
ties which, since the days of the pony 
express, have always moved at the 
fastest possible speed. The liquid-fuel 


rocket motor may be developed as a 
competing method of powering special 
high speed aircraft. 

With increased emphasis on long 
range weather forecasting, a more 
efficient method of gathering data from 
the higher levels of the atmosphere will 
lie demanded. The aerological sound- 
ing rocket, much mentioned goal of 
rocket experimenters during the past 
decade, is today a commercial practic- 
ability and may eventually replace the 
present radiosonde balloon. Although 
liquid fuels were previously accepted 
as the logical choice for the aerological 
rocket, recent developments indicate 
that solid fuel charges may compete 
even in this field. 

Hyper-Atmospheric Research 

With the alcohol-liquid oxygen pow- 
ered V-2 reaching an altitude of 55-60 
mi. there is small reason to doubt the 
inevitability of rocket exploration of 
the upper atmosphere at heights of 100 
mi. and more. In fact, rumors have it 
that the Nazis reached an apex of 150 
mi. with an experimental model 
launched straight upward. A projec- 
tile of similar design, with controlled 
acceleration for physiological reasons, 
and equipped with fast recording in- 
struments, could carry observers into 
regions as yet untouched by man. Hy- 
per-atmospheric study of the cosmic 
rays and other phenomena of interest 
to the scientific world could be con- 
ducted under conditions far superior to 
those existing at a height of 13.7 mi., 
the present record ascent which was 
made by Capts. Anderson and Stevens 
in Nov. 1935. This flight, made under 
the joint auspices of the Army Air 
Corps and the National Geographic 
Society, portends similar civilian-mili- 
tary sponsorship of scientific research 
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Pressurized Cabin 
Sealed With Rubber 

• Bv means of flow gun, application 
of Buna-N to seams and joints of 
pressurized cabins has been perfected 
by Chrysler Corp. in building B-29 
fuselage sections. Use of pressure 
gun enables work to be done more 
effectively and five times faster than 
by hand application. Sealed by this 
method, leaking of rivets has been 


apolis Mining & Mfg. Co., originator 
of method. 



Bulkhead Reworking Expedited 
By Use of Forming Machine 


® Troublesome distortion and elonga- 
tion of work while reworking offsize 
bulkheads inspired design of this 
special machine by Curtiss-W right's 
Kenmore Div. Consisting of a steel 
table with scales at edges for measur- 


ing alignment, this forming machine 
is equipped with gear-operated clamps 
which move in unison, reshaping bulk- 
head to correct contour without per- 
mitting distortion so frequently found 
when old hand methods were used. 
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Machinists Now Check Bores 
With Periscope Device 

• Inspection of deep or small bores 
has been developed to an exact system 
by use of Borescope, which illuminates 
and enlarges interior surface, while 
projecting view of same in eyepiece 
convenient to inspector. Scale on out- 
side of scope permits close measure- 
ment of position of any defect which 
may be detected. Sketches show two 
types of device, while photo gives 



Roll-Over Waste Container 
Eliminates Heavy Lifting 

• To eliminate use of extra manpower 
and to expedite handling of plant 
refuse, Floyd Bliven of General Elec- 
tric’s Erie division, built this rolling 
attachment for waste cans. Carried 
by tractor with forked lifting device, 
drum is dumped by being rolled after 
tractor lowers it to ground. Low C.G. 
automatically keeps drum upright, 
even when filled. 
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PRECISION 

THE GOVERNING PRINCIPLE 


W orld’s largest and oldest 
exclusive manufacturer of 
precision governing equipment for 
prime movers, the 75-year-old Wood- 
ward Governor Company of Rock- 
ford, 111., has gained worldwide fame 
for its development and constant 
improvement of hydraulic turbine 
governors. They were also the first 
company to produce satisfactory 
governors for Diesel engines and 
variable-pitch airplane propellers. 

Like so many metal working 
plants throughout the nation where 
precision is the governing principle, 
Woodward has for many years used 
Texaco Cutting and Soluble Oils to 


assure the faster machining, better 
finish and longer tool life essential 
for mass production of precision 

Texaco cutting fluids cool and 
lubricate the tools, carry away heat 
and prevent chip welding — thus 
prolonging tool life, assuring greater 
output. 

The services of a Texaco Engineer 
specializing in cutting coolants are 
available through more than 2300 
Texaco distributing plants in the 48 
States. Get in touch with the nearest 

The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 
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CUTTING, SOLUBLE AND 
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Overhaul the Oil 
Instead of the Engine 

How lube-oil clarifier adds great number of flight hours to life of 
engines, doubling length of overhaul periods through periodical 
removal of sludge and other impurities. 


A ccumulation of sludge in an 
engine greatly increases wear, 
clogs the oil cooling system, 
and upsets the over-all heat balance. 
Complete sludge removal, performed 
with sufficient frequency to prevent 
harmful accumulations, has enabled the 
engine overhaul period to be extended 
to as much as twice the normal num- 
ber of flight hours. 

Designed both to filter the oil and to 
purify it chemically, the Briggs Clari- 
fier operates as a portable auxiliary 
(Fig. 1). It is attached to the Y-drain 
of the engine every 25 hr. By means 
of heated oil, forced through all parts 
of the engine and oil cooling system, 
all sludge and other foreign materials 
are completely removed and then fil- 
tered out, while chemical impurities 
are adsorbed by the filter elements. 
Oil returned to the engine is, for lu- 
brication purposes, equal to new. 

Clarifier consists of a steam boiler, 
for heating both the oil and filter; 
pump for oil circulation, with its 


gasoline engine: and clarifier, (Fig. 
2), which is a pressure-tight drum 
containing 25 cylinders of fullers’ earth 
covered with cellulose (Fig. 3). 

Principle on which clarifier operates 
combines both absorption of solid mat- 
ter by cellulose and adsorption of chem- 
ical impurities and dissolved sludge by 
the fullers’ earth cylinders forming 


the main lube-oil clarifying elements. 

In use, two circuits (Fig. 4) are em- 
ployed — first, the oil tank (Fig. 5), 
then the engine itself. When both cir- 
cuits have been operated for the speci- 
fied time (usually about 20 min. for a 
radial engine) , both the oil in the tank 
and that in the engine are very close 
to new oil specification, while all parts 
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of the engine, cooler, tank, prop gov- 
ernor, etc., have been thoroughly 
cleansed. 

Results, as reported by AAF, dis- 
close that R-2800 engines which for- 
merly required overhaul every 400 hr. 
now have had this period extended to 
900 hr. Several cases have been re- 
corded where engines went for 1,300 
hr, remaining in good condition, and 
apparently good for several hundred 
hours more. On disassembly, there 
was found only the normal amount of 
sludge which would be present after 
50 hr. of running. 

Impeller plates, which usually give 
considerable trouble from sludge, were 
found to be free, there being no trace 
of any contaminant. The report cred- 
ited this condition with the unusual 
freedom from trouble experienced with 
this part in the engines. 

Cost of operation, based on oil clari- 
fication every 25 flight-hours and with 
labor and supervision at $1 per hour, 
would be about as follows for one en- 

Clarification (36 operations, 20 

«•.) $12 

Replacements of fdter units at $3 


per hr 36 

Cost for 900 flight-hr $48 


These figures show that the cost of 
more than doubling the time between 
engine changes works out to a matter 
of ’a few cents per flight-hour — an ad- 
vantage of considerable importance to 
both the operating and engineering de- 
partments of any organization engaged 
in air transport. 

Fullers’ earth, of which the filter 
elements are made, possesses the prop- 
erty of adsorption, which enables it 
to remove from the oil and retain dis- 
solved impurities. This characteristic 
provides a much greater purifying ef- 
fect than does a means which merely 
removes solid impurities mechanically, 
such as a strainer. 

Because of this adsorption, it is not 
practicable to clean out the filter units, 


tested to greater than working pressure, (b) detach- 
able cover, (c) cover gaskets, and (d) relief valve 
which draws off air or gas and maintains pressure 
differential of 18-20 psi. across cartridge. Baffle plafe 
(e) in front of oil inlet distributes oil evenly among 
filler cartridges. Sump (f) is for collection of heavy 
sludge deposited before oil passes through cartridge. 
Cartridge refill assembly (g) is readily removable 


Fig. 3. Top of Clarifier drum shows fuller, 
earth cartridges in place, with stean 
circulating pipes between. Lugs at side at 
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which must be replaced after an aver- 
age of 50 hr. use. This replacement 
costs about $3 per hour of use (three 
engine oil clarifications). Because no 
oil change is necessary, a saving is 
realized which has been found to ex- 
ceed in value the price of the refills. 

In the air transportation field, advan- 
tages of this equipment — as demon- 
strated by AAF results — should result 
in great economies in maintenance. 
Though the ultimate possibilities in 
aviation have not yet been gaged, it is 
of interest to note what has been done 
in the marine field, where reliability 
and economy are of as much impor- 

In a specific marine engine having 
cylinders with 16 in. bore, checked 
over an operating period totaling 10,- 
540 hr. in 3 yr., bearing and piston ring 
renewal costs were reduced to $48, as 
compared to $2,658 in the previous 
three years when the clarifier was not 
in use. Due to improved engine effi- 
ciency, fuel savings were $4,400 for 
same period, while cylinder wear was 
reduced to .0008 in. per 1,000 operating 
hours as compared to .004 for the same 
length of time before using the clarifier. 



Fig. S. Demonstrated here is simplicity, of connections to radial engine. Tank cleaning 
mechanic. Cowling is not disturbed. 
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Inspection and Servicing 
Of Aeromatic Propeller 

PART II 

Testing, static balancing, and replacement of blades are detailed 
in this concluding installment treating maintenance of this efficient 
automatic airscrew. 


I n assembling the Aeromatic pro- 
peller it is necessary first to mount 
the hub on the propeller bench. 
After stop bolts and shims have been 
inserted, install four stop bolts with 
their shims, being careful that they are 
returned to their original holes. Marks 
1H, 2H, 1L, and 2L indicate correct 
positions. All bolts should be lockwired 
in pairs. 

Before filling hub with oil, install 
oil filler plug and place propeller on 
balancing mandrel. Balance on knife 
edges in vertical, horizontal, and 45- 
deg. positions. Keep propeller in low 
pitch position during balancing. 

If propeller is found to be out of 
balance horizontally, small amounts of 
washers may be added or removed 
from balance weight band assembly on 
hub barrels. 

In extreme cases where sufficient 
weight cannot be handled by means of 
washers, the heavy blade may be re- 
moved and a small amount of lead 
wool removed from the hollow portion 



of the blade shank to obtain balance. 

Vertical out of balance is corrected 
by shifting both balance weight bands 
in the same direction around the hub 
barrel. This will not affect the hori- 
zontal balance already obtained. 

After the propeller has been bal- 
anced in all positions, the hub is filled 
with oil and the plug secured in place. 

High and low pitch stop readings 
should be checked with protractor and 
the corrections, if any, made by alter- 
ing the amount of shims beneath the 
bolt heads. Low pitch should be within 
0.1 deg. and high pitch within 0.5 deg. 
When changing shims, there should be 
assurance that blade rests against stop 
bolt before measuring either pitch. 

After above checks, set propeller 
with filler hole upright and attach oil 
gun and gage. Fill hub with oil and 
then pump up to 5 psi. Examine hub 
for leakage and watch pressure to see 
that it does not drop. 



Relieve oil pressure, remove gage, 
and take out oil until level is just up 
to hole when propeller is on assembly 
table with front cone up. Replace and 
safety-wire filler plug. 

When installing new blades, remove 
counterweight lockscrew and disassem- 
ble. Screw new blades into flange to 
give same radius as before. Adjust ac- 
cording to markings stenciled on blades. 
Screw special drill bushing 2625 into 
counterweight hole. Place shank of No. 
3 drill through bushing hole and into 
flange. Tighten counterweight bolt nut 
using 55 ft.-lb. torque. Fasten with 
cotter pin. Remove drill shank and 
drill blade shank with same drill to 




Fig. 20. Attach assembly fork ( Tool No. 5, 
Fig. 26) to flange No. 1. Hold synchronising 
gear in place and mesh with teeth on flange. 
Insert and fasten synchroniser shaft and its 

that correct shims hove been used. Blade No. 
2 is correctly meshed by holding both blades 
against high pitch stop bolts. 
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depth of ft in. Remove drill bushing, 
install lockscrew, and safety-wire it. 
Drain oil from propeller and balance. 
Small changes may be made with wash- 
ers, as already noted. 

Refill propeller with oil, then test 
on engine. Engine rpra. on ground, at 
full throttle, should be as specified. 



Otherwise low pitch stop bolts should 
be adjusted. 

After low pitch has been pronounced 
satisfactory, engine should be checked 




in flight at full throttle, and specified 
rpm. Slight changes in rpm. may be 
obtained by adding to or removing thin 
disks under nut on crankshaft end of 
bolt. Removal of disk 2J in. dia. x A 
in. thick, will add about 50 rpm., while 



Fig. 23. Lubricate counterweight bolt threads 
with anti-seise. Place counterweight suK- 
ciently far back on flange to permit snap 
ring to be installed, then move counterweight 
over snap ring. Threaded end of weight bolt 
should be toward hub with largest weight 
next arm. Insert lubricated clamp bolt in 
arm and turn nut on loosely. 
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Planning the Postwar 
Overhaul Shop 

By E. F. LiNDSLEY 

Demonstrating that modern industrial principles may be adopted in 
determining position, size, and equipment of the engine overhaul 
shop — with examples of currently successful medium and small 
plants. 


S HOP LOCATION AND LAYOUT are of 

fundamental importance to anyone 
operating or contemplating the 
operation of an overhaul business. The 
keynote, as mentioned previously, is 
this: Decide upon the shop's market 
scope or yearly overhaul quota, then 
select an overhaul process suited to 
that operating volume, and finally 
match the facilities to both the process 
and the volume. 

In the case of an airplane repair sta- 
tion. difficulties of transporting a fully 
assembled plane make an airport loca- 
tion mandatory. An engine shop, how- 
ever, need not be overly concerned with 
transportation, since it is relatively 


easy to swing an engine from an air- 

A number of advantages will accrue 
to the operator who removes his en- 
gine overhaul from its traditional air- 
port location. Factory overhaul shops 
have long since done this, because they 
commonly take in jobs that demand 
original factory equipment or engin- 
eering service. 

While it is plain that such factors 
have little weight in the location of an 
overhaul station, other reasons make 
a factory or industrial loft location 
worth consideration: Accessibility to 
rail and truck terminals; easily tapped 
power, water, and sewage facilities; 


lowered rentals and taxes; and better 
lire protection and lowered insurance 

The convenience and comfort of tin- 
shop workers deserve some attention. 
Huge doors let in dust and wind. Large 
structures are expensive to heat and 
difficult to insulate. Employees are 
chilled in winter and baked in summer. 
Lighting conditions are usually bail, 
with a central area out of the range oi 
direct natural lighting. Moreover, air- 
ports are commonly inaccessible. Em- 
ployees must commute or drive to 
work, and they hold this to be a con- 
sideration when wage rates are fixed. 

Finally, the semi-industrial appear- 
ances associated with engine overhaul 
are scarcely conducive to the “country 
club” atmosphere that seems desirable 

All in all, a low-rental factory-type 
structure in an industrial area offers 
excellent opportunities to the operator 
who is clever enough to utilize the ad- 
vantages and minimize the disadvan- 
tages encountered. 

Disadvantages of an in-town location 
may be classified as sales, storage, and 
noise problems. An operator who 
shunned the airport completely would 
soon lose contact with his customers. 
An office and line service facility at 
the field would help maintain overhaul 
sales and keep the company’s name be- 
fore the eyes of itinerant flyers. 





It would probably be quite easy to 
find a location where engine test noise 
would be no greater than other indus- 

ties, however, a baffled test-cell ar- 
rangement would be required to pre- 
vent residents from petitioning to get 
the repair station out of their area. 

But if the operator intends to draw 
his business from local sources, or from 
airplanes flown into the field, or if air- 
plane repair is engaged in, provision 
must be made to,storc the planes while 
the work is being done, which would 
mean the rental or ownership of airport 
hangar facilities. 

Here there is room for clever busi- 
ness management. Eventually, some 
operator is going to provide a fast- 
moving parts exchange service. A cus- 
tomer will not have to lay up his plane 
while the shop makes repairs. Instead, 
the customer will bring in his plane, 
ask for an exchange engine installation, 
or for that matter, a new wing panel, 
tail surface, or landing gear unit, and 
within a few hours fly away. Damaged 
or worn units will be repaired and 
stocked for the next customer. Prices 
will be fairly high, to take care of the 
money tied up in parts inventories, but 
the customer will not suffer the delays 
now common to private aircraft serv- 


It should not take a pair of skilful 
mechanics more than two hours to 
change the average light engine instal- 
lation. Few repairs, except for a major 
rebuilding, should require over a day 
or two in the hangar. By working out 
such a plan, the operator might avail 
himself of a fairly large factory build- 
ing, away from the airport. 

While a small but carefully selected 
crew, handling both parts exchange 
and line service, acts as the “meet the 
public" section of the organization, the 
main engine and airplane repair sta- 
tions wotild function under ideal work- 
ing conditions in the factory. Personnel 
could go about the task of overhauling 
exchange units without constant i 




s for n 


and profitable jobs are too frequently 
delayed while a mechanic attends to a 
small profit, or even a “no charge” 
task for an itinerant customer. This 
idea might be carried to a logical con- 
clusion wherein the operator estab- 
lished himself on a retail basis to local 
customers, and also served as a jobber 
of exchange parts for other repair fa- 
cilities scattered over a wide area. His 
central repair station could utilize ma- 
chinery and obtain economies impos- 
sible for any one of the series of small 
airport shops making up the inde- 
pendent retail outlets. 

When the overhaul operator has 


made the decision as to the location of 
his business, he must apply his talents 
to the layout. There arc two schools of 
thought on this subject. One group in- 
sists that the most logical plan consists 
of detailing of the overhaul process 
down to the last machine and stock bin, 
and then either building or renting a 
structure that fits this process exactly. 
The other school holds with the idea 
of plotting a general layout of the over- 
haul process, and then adapting that 
plan to the best available structure. 

The first plan offers the very finest 
shop when completed, but it also re- 
quires no lack of capital. If a building 
is constructed to satisfy a pre-planned 
overhaul process in all minor details, 
it goes without saying that a great 
amount of forethought must go into 
the planning. Minor slips in the origi- 


nal plan may bring about an inflexible 
structure with unanticipated and hard- 
to-remedy flaws. In addition, it is often 
quite difficult to remodel the structure 

With some industries, processes are 
fairly well frozen, and a carefully 
planned functional structure will serve 
faithfully until it has paid for itself. In 
aviation, however, change seems to be 
the custom, and the most intelligently 
designed structure may become obso- 
lete in a few years. Again, considera- 
tion should be given to the possibilities 
of selling the building at a future date. 
Buildings constructed to match a 
highly specialized process are fre- 
quently very hard to sell. 

The second plan, which fits a gen- 
eral functional pattern into a fairly 
(Turn to page 256) 
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Cable Handler 
Grips Automatically 

• To tighten cables and small wire 
without danger to hands, G-E me- 
chanic made this grip by placing a 
small, eccentric, knurled wheel on end 
of worn-out screwdriver shank. Knurl- 
ing not only gives non-slipping quali- 
ties but enables wire to be released by 


Hot Bath Removes 
Prop Tipping 

• To remove rubber tipping from pro- 
peller blades, UAL uses vertical, tubu- 
lar tank, buried 4 ft. in ground. Filled 
with water and heated by steam intro- 
duced at bottom, tank enables rubber 
strips to be removed after S min. soak- 
ing. Outside of tank is asbestos-cov- 
ered above floor level, and special grip 
is provided for handling blades while in 
hot water. 


• Using standard 3-ft. rulers clamped 
to crossbar, with flexible batten at- 
tached to give correct curve Pan 

hr. per curtain in measuring curtain 
cloth in cabin of Boeing 314’s. Device 
is invention of Max C. Stein. 


Adjustable Template 
Saves Both Cloth and Time 
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Detail of elevator raising mechan- 
ism. Vertical tubular frame is hinged 
at base and is moved back and forth 
under elevator by long screw attached 
to hinged center of crossbar. Chain- 
operating nut on raising screw is 
driven by jointed shaft (bottom cen- 
ter) which runs down to righthand 
side of operator. 


Wheels at lower end swivel to per- 
mit aligning with plane. Machine is 
locked firmly in place when operating 
by means of hinged shoes to left of 
wheels. Hand crank for raising is at 
left of guard rail. Reversible motor 
and gearbox are under lower end of 
elevator with reversing switch above, 
close to operator’s hand. This machine 
will handle baggage or freight as fast 


This Adjustable Elevator 
Loads Freight Quickly 


• To accommodate different heights of 
loading doors in airliners, C & S main- 
tenance shops built this adjustable self- 
acting package elevator. Frame is of 
welded steel tubing, with elevator 
hinged at lower end and supported near 
top by swinging tube brace provided 
with pulleys which bear against eleva- 
tor lower frame. Crank used for rais- 
ing elevator runs along side of frame. 
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Air-Cylinder Equipped Wash Tank 
Prevents Accidents and Saves Time 

• By equipping parts wash tank with vertical air cylin- 
der, which simultaneously raises trays and opens heavy 
cover, UAL’s Cheyenne base saved considerable time 
over former method of removing parts from the washer. 
Heavy band iron behind cylinder both opens cover and 
holds it in position, while parts are removed, avoiding 
danger of injury through falling cover. 


Painted Stop-Marks 

Curb Landing Strut Damage 

• Breakage of nose wheel stops and scissors through 
turning too sharply was cured by Venton Ferrell at 
Martin Airport by painting bright red marks which line 
up 5 deg. before danger point in turning. Marks are 
easily visible to tractor operator when towing plane. 


Pole Shoe Expander 
Prevents Damage 

• To avoid damage to pole shoes, which occurred when 
screwdriver was used to force them in place when 
assembling starter motors, Sgts. J. W. Turner and L. 
M. Holmes of USA ASC (England) devised this 
expander which forces shoes into position without 
scratches or damage. Semi-circular halves are forced 
apart, against pole shoes, by wedge-shaped center pieces, 
drawn together by right- and left-hand screw thread on 
handle. Resulting time saved was seven days in eight. 
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PREVIEWS N. J. BASE 

Lake Susquehanna Airport, opened as fixed base operator's new 
headquarters, houses school and overhaul and maintenance shop, 
also serves as terminal for subsidiary airline. Shop features lineup 
of practical facilities for reconditioning craft. 


S ited at Blairstown, N. J., twelve 
miles northeast of the Delaware 
Water Gap, Lake Susquehanna 
Airport, new operations base of Otto 
Aviation, Inc., was recently opened in 
an inaugural which afforded what may 
be a preview of the healthy business 
potentials awaiting fixed base operat- 
ors in postwar aviation. 

Started almost from scratch a year 
ago, the airport has been completely 
rebuilt into a model base housing a 
ground and flight school and an over- 
haul and service shop. The port also 
serves as a terminal point for the com- 


pany’s newly inaugurated passenger 
route between North New Jersey, the 
New York City metropolitan area, and 
Atlantic City. 

Although present facilities are stated 
to be complete enough to handle cur- 
rent business, further expansion is 
planned when more materials and 
equipment become available. 

Susquehanna Airport has a main 
hangar (in which the operations office 
and ground school are located), a serv- 
ice hangar containing the shops, and a 
landing area more than 2,000 ft. long, 
with about that same length in addi- 



tional clear space beyond the field's 
boundaries, free of trees or other major 
obstructions. And within very short 
walking distance of the airport there 
is a resort-hotel with all types of recre- 
ational facilities available (latter was 
described on page 190 May 1944 
Aviation). 

A fleet of Aeroncas and Piper Cubs 
are used for student instruction and 
also by licensed pilots who wish to 
keep up their flying time. The Aeron- 
cas, which were formerly surplus AAF 
0-58B’s, were reconditioned at the base 
by Otto Aviation and are now almost 
identical to the Aeronca TAC model. 
In addition there is a Waco UPF-7 for 
( Turn to page 24S) 
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DUST CROPS 
AND REAP PROFITS 



B ecause, UNtyuEi.y, it is a major 
agricultural implement which 
never physically touches the field 
on which it is working, yet alone can 
handle broad areas in jig time, the 
dusting airplane affords notable ad- 
vantages over former restricted-con- 
tact methods of performing many 

From spreading fertilizer, through 
weed control and seeding to insect pest 
killing, utilization of the airplane has 
not only brought down the cost of 
farming but has in many instances per- 
mitted the raising of paying groups in 
a volume Which would otherwise have 
been impossible. 

In addition to the regular farming 
operations just mentioned, the parallel 
operation of forestry has benefited 
through more complete pest control by 
means of insecticides dusted from the 

Fruit growers have discovered that 
orchards can be protected by use of the 
airplane much more efficiently than 
from the ground. 

From the foregoing statements it 
might be imagined that anyone who 
has engaged in farming could immedi- 
ately make far greater profits if he 
were to purchase and use an airplane 
in his work. This is, unfortunately, 
far from being the case. There are 
difficulties and disadvantages which 
should be carefully considered before 
attempting to use an airplane for farm- 
ing. 

First of all. consider the difficulties : 
The legal aspect is one which confronts 
everyone who goes in for crop dusting. 
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Side winds may blow the dust onto 
other crops, which thus may be 
damaged by the chemicals. In this 

for the spoiled crop. Permits must be 
obtained and reports tiled after the 

the operator to be licensed. Added 
difficulty lies in the fact that dusting 
cannot be done at any hour; it gen- 
erally has to be completed early in the 
day, before the wind rises and while 
the dew is still on the plants, so that 
the dust will not become dislodged. 

I.istcd by N. Y. State Forestry Nczvs 
are the following conditions which 
must be considered in many parts 
of New York State: On-shore winds 
commence blowing at sunrise, so that 
successful dusting must be done before 
that time. Fogs in valleys may pre- 
vent the pilot from recognizing the 
fields to be dusted. Furthermore, 

sidcrcd and allowed for; for instance, 
one low-flying open-cockpit plane 
crashed because of flying through a 
swarm of grasshoppers, which smeared 
the pilot's goggles, temporarily blind- 
ing him. 

Disadvantages are mostly due to 
conditions of weather and terrain. It 
( Turn to page 246) 


Doing fifty-fold the work formerly possible in the same time, and 
doing it faster and for less money, is the striking score of the crop- 
dusting airplane, the modern farmer's multi-purpose implement. 
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Is CAB Regulation 
Of Airline Securities 
Necessary? 

By JOHN H. FREDERICK. Professor of Transportation. Unlrarslty a I Tam 

Analyzing the Board's renewed request to Congress for authority 
over air carrier stocks, this transportation expert finds the answer 
is an emphatic "No." 


I N its recently filed annual re- 
port for the fiscal year ending 
June 30. 1944. the Civil Aero- 
nautics Board again made a re- 
quest to Congress that it be granted 
legislative authority to control airline 
security issues and capitalization. In 
making this request, the Board pointed 
out that such regulatory power was 
considered necessary to “prevent the 
development of economically unsound 
capital structures." The Board also 
mentioned that the Interstate Commerce 
( otnniission already had such authority 
over the carriers under its control and 
that this was a reason why it should 
also be granted such power. 

From this statement it appears the 


Board feels the financial situation of 
the airlines is akin to that of the rail- 
roads before control of their security 
issues was assumed by the ICC. under 
the Transportation Act of 1920 — or 
that the airlines may get into the same 
shape. Truth of the matter is, how- 
ever. that nothing could be more differ- 
ent than the financial structure of the 
railroads before and since 1920, as 
compared to the past and present 
financial structure of the airlines. 

Federal regulation of railroad 

types of bonds outstanding. Fixed in- 
terest charges on these bonds were 
naturally-in proportion to the volume- 


of securities issued, and the revenues 
to meet these expenses were necessarily 
derived from shippers and passengers. 
The airlines, on the other hand, have 
no bonds outstanding at this time. 
Not one of them has any funds debt at 
all, since they are capitalized wholly 
on the basis of stock, either common or 
preferred, with only three having any 
of the latter. 

Of course, those who make use of 
the railroads or the airlines have a 
direct interest in the volume and char- 
acter of the securities issued by such 
carriers. The belief, once widespread, 
that, owing to the competitive and 
other economic conditions as well as 
government regulation, there is no di- 
rect relation between common carrier 
rates and capitalization — is no longer 
held to be true. 

In rate cases where rate schedules, 
rather than individual rates, have been 
involved, the railroads have nearly al- 
ways attempted to show that their 
net income after paying cost of oper- 
ating and fixed charges has not been 
sufficient to yield a fair return to 
stockholders. The need for increased 
revenue through increased rates has, 
therefore, been urged. Under such 
circumstances it is of vital interest to 
shippers and other users of a railroad 
whether the outstanding securities of 
such a carrier represent actual value 
and are entitled to a share in its earn- 
ings. 

In railroad history there have been 
many cases of financial mismanage- 
ment, to say the least, and it was. felt 
back in 1920 that since, as investors, a 
large share of the public had been 
affected by the amount and character 
of railroad securities issued, it there- 
fore needed the protection of Federal 
regulation to assure that funds were 
being wisely used and investments pro- 
tected from unwise financial opera- 

Federal regulation of railroad se- 

protect the carriers themselves from 
improvident financing which might im- 
pair their ability to furnish their speci- 
fied service, performance of which was 
the reason for their existence, and 
upon which they depended for their 
livelihood. Without such regulation 

railroad companies, by speculative and 
irresponsible financing, to bring all 
railroad securities under suspicion. If 
this happened it would be difficult for 
( Turn to page 262) 
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"Elastic Traffic" Plan Advocated 

For Building Feederline Business 


I T is the popular supposition that 
the feeder airline and the trunk 
airline are closely related in a 
kind of "little brother and big brother” 
kinship. True, they do have a great 
deal in common — but their operational 
problems are quite different. 

Trunklines, which primarily serve 
the principal traffic centers, operate 
under an authorization which definitely 
fixes both the termini and all inter- 
mediate points. If mail is carried, 
schedules and time of departure are 
prescribed by the Post Office Depart- 
ment. The only time a trunkline stops 
at a small city — which can provide 
only a limited amount of traffic — is 
when such a call is required for opera- 
tional or fueling purposes. 

The one hope of most small cities 
and towns for air transportation lies 
in the intensive development of sec- 
ondary service or feederlines. Such 
business as that offered by small non- 
industrial towns, out-of-the-way beach 
and mountain resorts, or by seasonal 
passenger and seasonal express traffic, 
or general schedules involving short 
runs and frequent stops at small air- 
ports, are not attractive to the trunk 
airlines. But, taken as a whole, there 
is sufficient business to support an 
efficient feeder service. 

As now constituted, regulations call 
for certificates specifying certain def- 
inite operations — so many flights to 
so many places, with almost no latitude 

lated for trunk airlines, and with them 
it works remarkably well, because their 
volume of business permits them to 
maintain operations over the same 
schedules and make money doing it. 

Consider, however, the plight of the 
non-trunkline operator under this type 
of certificate. 

It is extremely unlikely that feeder 
service will compete with the major 
airlines for air traffic between the 
larger cities. The necessity of stopping 
at numerous small and medium sized 
cities cn route means that the time 
schedule will be considerably slower 


By JOHN W. MOORE, Air Transport Traffic Manager, Port of Now York AMorlty 

Pointing out that it's the flexible service which will best meet the 
variable demands of feeder transport, this traffic analyst advises 
special-scope certificates for feeder airlines — certificates permit- 
ting the operators leeway in their schedules and stops so that they 
may take greatest advantage of seasonal traffic fluctuations. 



lhan that of the trunk airline. The 
non-trunkline operator finds that most 
of his passenger business is seasonal. 
With inclusion of air express he often 
finds enough business to keep his line 
out of the red, but his operation cannot 
be charted for the future in the manner 
now required to obtain a regular air- 
line certificate. 

Visualize the seasonal variation 
which might be found in the traffic 
available to a feederline operating from 
the densely populated area around New 
York City to Atlantic City and Cape 
May, N. J., where the summer daily 
traffic is often SO times as great as in 
the winter months. Consider also the 
winter ski excursions to the snow cov- 
ered mountains of New England. 

(Turn to page 251) 
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COORDINATED CONTROL T 
RELIEVE FLIGHT FATIGUE 






N ew standards of airplane con- 
trol cabin efficiency — simplic- 
ity and centralization of con- 
trols, convenience of operation, and 
visibility — arc to be found in the new 
Boeing C -97 AAF transport, the mili- 
tary counterpart of the company’s post- 
war Stratocruiser airliner. 

Five persons comprise the C-97’s 
flight crew — pilot, co-pilot, flight en- 
gineer, avigator, and radio operator. 
Pilot and co-pilot are seated in the 
nose, away from the cabin side 
windows. Between and just behind 
them is the flight engineer. The avi- 
gator’s position is directly behind the 
pilot, while the radio operator is sta- 
tioned behind the co-pilot. 

On a normal long-range mission, the 
full five-man crew is carried, but on 
short-range flights it is feasible to fly 
the C-97 with only a pilot and co-pilot. 
Furthermore, the plane's controls are 
so located that in an emergency it is 
possible for one man, seated in the 
co-pilot's seat, to operate the big craft. 

Boeing’s arrangement segregates 
the various classes of equipment re- 
quired by pilot, co-pilot, and flight en- 
gineer. Approximately 70 instruments 
and 65 switches comprise the operating 
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Boeing C-97's centralized control cabin features special instrument 
layout and single control stand so located as to enable one crew 
member to operate big craft, also permits better crew teamwork. 


controls. All principal instruments are 
located on a panel in front of the pilots. 
Principal switches and electrical con- 
trols are placed on an overhead switch 
panel. All engine and accessory con- 
trols are located on a central control 
stand which is immediately in front of 
the flight engineer and between the 
pilots, conveniently accessible to all 
three men. It is this central control 
stand, probably the oustanding feature 
of the C-97’s control cabin, that 
makes possible the aforesaid one-man 
operation of the plane from the co- 
pilot’s scat. Except for certain fire 
control equipment, all operating con- 
trols are also available to the pilot. 

All instruments may be read and, 
except as noted above, all switches and 
controls may be reached by the pilots 
and flight engineer. However, instru- 
ments, switches, and controls are so 
positioned as to make them easiest to 
read or be reached by the crew mem- 
ber whose normal function includes the 
use of that particular device. For ex- 
ample, the vacuum selector valve and 
fuel selector controls are handier to 
the flight engineer than to the pilots, 
since these operations are normally a 
flight engineer’s function. 

This location of a single control 
stand in the center of the cabin pre- 
vented the usual arrangement of fitting 
the two pilot seats flush with the side 
windows. However, adequate rear- 
ward vision is provided by judicious 
placement of side windows. The No. 3 
engine can be seen by looking through 
the radio operator’s window, and the 
No. 2 engine is visible through the 
avigator’s window. The two outboard 
engines are viewed through the win- 
dows alongside each pilot. Vision di- 
rectly aft is provided through the 
astrodome, which is on the top center- 
line of the fuselage slightly behind the 
flight engineer’s station. 


Since the pilots arc seated directly in 
the plane’s nose, with its large number 
of windows (most of which are flat- 
surfaced so as to prevent distortion), 
the general flight vision up, down, and 
forward is excellent. 

With pilot, co-pilot, and flight en- 
gineer in such close proximity, maxi- 
mum coordination between them is 
accomplished with a minimum of ef- 
fort. Noise levels in the control cabin 
are little higher than those of the aver- 
age busy office, and conversations can 





be carried on in normal tones. During 
long-range flights, two of the three 
men can leave their flight stations for 
relaxation, since it is not necessary 
for more than one of the trio to be at 
his post during routine cruising condi- 
tions. 

With the avigator located directly 
behind the pilot, and the radio oper- 
ator behind the co-pilot, communica- 
tion between the crew is possible with- 
out using interphone equipment. 

The avigator has a table which will 
handle large charts laid flat, and he 
also is provided with a commodious 
storage compartment. He uses the as- 
trodome by standing on a platform ad- 
justable to the proper height. The ra- 
dio operator also has a table and 
cabinet, with all his equipment com- 
pactly and conveniently located. This 
equipment is attached to the rear face 
of the central control stand and is re- 
movable when not in use. 

That 'the C-97’s control cabin ar- 
rangement is efficient was proved dur- 
ing the big craft's spectacular flight 
last January when it flew from Seattle 
to Washington, D. C., in the record 
time of 6 hr., 3 min., 50 sec. 

To the occupants of the control ca- 
bin, the C-97’s ease of operation, con- 
venience, and comfort was the most 
noteworthy feature. They reported 
that the trip was made without fatigue 
or strain and that they felt fit and 
ready to start a return flight to Seattle 
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Improvements Evident 
In New Jap Seaplanes 


plane used lor reconnaissance . Jap name is Shinn 
(Painted Cloud). Powered by either a 1.400-hp. 
Mitsubishi Kasci 14 radial engine or o Kasei 24 
of 1,720 hp., craft has several unusual and inter- 
esting features, including contra-rotating propeller, 
a large streamlined spinner covering entire front 
of engine cowl, and fully retractable wing floats. 
Norm has ejector-type exhaust stacks and large 
wide-chord flaps. Construction is all-metal. Span 
is approximately 46 ft., and over-all length is 

meet details are yet available. (Sketches by 
Aviation staff artist. 


Recently introduced high-powered floatplanes are smooth- 
looking craft, with much attention given to streamline. 
Designs seem to indicate that Nips have not been sacrific- 
ing research for quantity. 


Kawanishl Rex 11 is a single-place single-Root 
tighter, from which Nips' George landplane was de- 
veloped. Design is very much similar to that croft, 
except that former's wings are in a lower position. 
Powered by a 2,000-plus-hp. Nakajima Homaro 

400 mph. Wing Roots ore retractable, but do not 
fold Rush with wing's undersurface as on Norm. 

is Kyotu (Mighty Wind). 
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Spartan Building 4-5 Placer 
For Business Flying 


S partan Aircraft Corp., Tulsa, 
Okia-, is readying a new, post- 
war four-five place, single-engine 
all-metal craft designated the Execu- 
tive 12. Now under construction, the 
plane is expected to he flying by earlv 
Fall. 

Similar in several respects to the 
company's prewar Executive 7 W, the 
new type will have a retractable tri- 
cycle landing gear, and construction is 
intended to utilize many components 
of magnesium in fin, rudder, stabilizer, 
elevators, and outer wing panels. 
Studies made by the company indicate 
a weight saving of 5.7-12.2 percent 
for these parts through use of this 
material instead of aluminum alloy. 

To be powered with a 450-hp. P&W 
Wasp, Jr., the new craft will have an 
estimated cruising speed of 203 mph., 
a 1,265-mi. range with 150 gal., or 
1 ,097 mi. carrying an alternate capacity 
of 130 gal. For landings and takeoffs, 
a separate 15-gal. fuel tank for 
S7-octane fuel is to be used. 

When fitted with the larger fuel 
tank, four passengers would be carried, 
with a 43.5-lb. baggage allowance per 
person. Five passengers would be 
carried with the 132-gal. tank installed, 
with a luggage weight allowance of 30 
lb. apiece. It is stated that weight 
empty of the passenger version fully 
equipped would be 2,846 lb., and gross 
weight is to be 4,694 lb. Modified for 
cargo operations, the Executive 12 is to 
weigh 2,785 lb. empty and is to have 
a minimum payload o'f 896.33 lb. De- 
signed for mail and cargo pickup, the 
craft will carry 602 lb. of mail and 
express, plus equipment, which would 
be of the All American Aviation type, 
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Craft is to be an improvement on prewar Executive 7W, with new 
features to include magnesium components and retractable tricycle 
landing gear. In $14,000-$20,000 class, design will include mail 
and cargo pickup versions. 



feature for a radial-engine design. To be powered by a 4S0-hp. P6W Wasp, Jr., craft will 
have an estimated 203 mph. cruising speed. Outer wing panels, tin, rudder, and stabiliser 
are to have magnesium components. 



Interior of Executive's mockup depicts seating and luggage layouts. Seats will have foam 
rubber cushions. Luggage is to be accessible from cabin interior os well as from outside. 
Throttle and propeller control unit will be mounted on instrument panel. Landing gear and 


and it is stated that the load could be 
increased as fuel is consumed. 

Luxurious furnishings are planned 
for the cabin interior, including foam- 
rubber cushioned seats. Head rests, 
window drapes, magazine pockets, map 
cases, and ash trays are optional equip- 
ment. The luggage compartment is to 
have a large outside door, with lock, as 
well as an access door in the cabin, 
and it will be lined with a scuff-proof 


material to protect baggage. Pressur- 
ized forced air ventilation will be in- 
cluded, while heat will be available 
from a device utilizing air passing 
through the engine oil cooler in order 
to eliminate any possibility of exhaust 
gases entering the cockpit. Landing 
gear and split wing flaps are to be 
electrically operated. 

It is stated that the new craft will 
( Turn to page 256) 


AVIATION, August, 1945 


175 



Modern, large capacity 
equipment, skillfully 
operated and carefully 
supervised, assures 
quantity with quality. 


... to deliver molded oil-paper 
capacitors ... in quantities 
more than ample for your 
needs . . . and in exact agree- 
ment with American War 
Standard C75/22I ... is af- 
forded by batteries of these 
dual-77-cavity monsters. Fed 
with oil-impregnated, alumi- 
num-foil-wound, non-inductive 
sections and pre-forms of mica- 
filled phenolic, thesehugepresses 
are continually pouring forth 
capacitors of uniformly high qual- 
ity with the consistency of charac- 
teristics for which Tobe products 
are famous. 

So, however great may be your con- 
sumption of molded oil-paper capaci- 
tors, Tobe can deliver them in vol- 
ume. Capacitance ranging from 1000 
to 50,000 mmfd: working voltages 
from 120 to 800 volts d-C: shunt re- 
sistance as high as 40,000 megohms 
at 25°G power factor as lowas 0.004 
at 1000 cycles: and moisture seal 
thatmeetsall thermalcycle.immer- 
sion, and humidity requirements. 
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Tudor and New Aerovan 
Groomed for British Airlines 



A 'other boost to British postwar 
commercial aviation prospects 
was seen in the recent appear- 
ance of two new craft, the Avro 
Tudor I, a 34-ton pressurized-cabin 
airliner, and the unorthodox-looking 
Miles M-57 Aerovan, a small wooden 
craft especially designed for aero bus 
operators, general feeder work, or 
cargo flying at economical rates. 

Avro Tudor I. First British luxury 
airliner to make its appearance is the 
Avro Tudor I, which was flown for 
38 min. on June 14. Production is 
scheduled to begin this month, and 
BOAC has placed orders for 20 of the 
craft, which are intended for use on 
trans-Atlantic runs. 

Of all-metal construction, the Tudor 
is powered by four Rolls-Royce en- 
gines in new-type circular cowlings, 
and fitted are four-blade DH hydro- 
matic feathering and reversible pitch 
propellers. Stated top speed of the 
Tudor is 346 mph. at 20,000 ft., and 
cruising speed at this height is given as 
295 mph. for an estimated 3,700-mi. 
range. Maximum range, at the same 
altitude, would be 4,660 mi., flying at 
230 mph. 

Span is 120 ft., length 80 ft., and 
height, 18 ft. The circular fuselage is 
10 ft. in dia., and a pressurized-cabin 
atmospheric pressure equal to that at 
8,000 ft. is planned. In addition, both 
cabin and flight deck are air-condi- 
tioned. Baggage and freight capacity 
is stated to be 3,730 lb., and dispos- 
able load is said to be 38'/Z% of the 
craft's total weight. Fuel capacity is 
given as 3,460 gal. 

Accommodations are to be provided 
for twelve passengers, employing 
lounge chairs which are convertible to 
berths. This would be the standard 
arrangement for distance flights. The 
“day” version will seat up to 24. 

It is stated that in several months a 
larger Avro Tudor II will be ready to 
make its first flights, and production on 
that design is expected to begin early 

Miles M-57 Aerovan. C alled one of 
the most versatile airplanes yet pro- 
duced, this new Miles craft is a high 


Two widely differing craft make their appearance — A crack 
24-seater for trans-Atlantic routes and a light passenger-cargo 
"caravan" type for low-cost operations. 


wing monoplane, mostly of wooden 
construction, and with power supplied 
by two Gipsy Major or Cirrus Major 
engines in the 140 hp.-150 hp.-each 
class. The manufacturer gives some ot 
the proposed uses of the new craft — as 
a flying caravan for the air tourist, as 
a light passenger or cargo plane, as a 
flying operating room, or for aerial 
pickup. 

Of tadpole-like shape, the fuselage is 


all wood. There is a fixed tricycle 
landing gear with medium pressure 
tires, and the nose wheel is steerable. 
The high-mounted tail boom is of 
metal, and to this is attached cantilever 
tail surfaces fitted with three fins and 
horn-balanced rudders. The control 
cabin, which also will seat an extra 
passenger, has a very large molded 
Perspex windshield, affording a wide 
(Turn to page 255) 
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If every raceway for a Hyatt Roller Bear- 
ing were painstakingly fashioned by expert 
tool makers they could be no more con- 
centric or of more uniform wall thickness 
than obtained by our centerless grinding 
machine production. 

First we externally grind by our im- 
proved arborless grinding method. Then 
the perfect outside periphery thus obtained 
is used as a guide in grinding the inner 
diameter of outer races, the track upon 
which the rollers operate. 

This new principle invented several years 


ago by Hyatt Methods and Equipment 
Engineers we call "Chuckless Grinding.” 
Thus into the machine we built the skill of 
the craftsman and precision manufacture 
at a mass production pace was born. 

This is just another example of the many 
exclusive manufacturing processes which 
enable us to build accuracy, longer life and 
more dependable performance into Hyatt 
Roller Bearings for every application. 

Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


HYATT ROLLER BEARINGS 
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WALL STREET EYES 
THE LIGHTPLANE MAKERS 


N OW THAT CIVILIAN AVIATION IS 

gradually coming back into the 
spotlight and private planes 
are again in production, Wall Street is 
beginning to show interest in the per- 
sonal plane companies for the first 

So far this interest has not resulted 
in any large scale buying, but the brok- 
ers are definitely busy, intent on famili- 
arizing themselves with this important 
group in the aircraft industry and in 
weigiiing carefully the pros and cons 
of their postwar prospects. 

Already two schools of thought have 
appeared in the financial district re- 
garding the civilian plane concerns. 
Some stock market analysts are on 
record in favor of speculative commit- 
ments in this group, while others are 
just as firmly “agin' ’em.” 

Argument of those who like the 
personal plane manufacturers runs 
something like this : The war has 
created new horizons for the personal 
plane maker ; 400,000 civilian airplanes 
are invisioned in the skies within 10 yr. 
after the war, compared with less than 
25,000 at the time of Pearl Harbor. 
Some of these “likers” visualize post- 
war personal aircraft sales of approxi- 
mately $100,000,000 within 5 yr., com- 
pared with prewar sales of only a few 
million dollars a year. 

They point to 6,000,000 potential 
flyers. There are, they say, 350,000 
Army and Navy pilots, and 150,000 
civilian pilots and students, in addition 
to 2,500,000 men trained by the armed 
forces in other aviation skills and al- 
most the same number that have been 
employed in aircraft plants. Then 
adding 250,000 high school aeronautics 
students, they arrive at the 6,000,000 
prospective airmen figure. 

Some arc bullish on the personal 
plane company outlook purely from the 
merger angle. These concerns, they 
maintain, have speculative appeal 
simply on the chance that some of the 
big fellows will want to get quickly 
established in the personal plane field 
via the merger route — buying up small 
companies that have a successful per- 
sonal plane production record behind 



By RAYMOND L. HOADLEY, Financial Editor, Aviation " 

Some investment advisers say, "Get on the bandwagon;” others 
advise, "Wait and see." Here are the factors behind these divergent 
lines of reasoning. 


them. There have been some prelimi- 
nary negotiations along this line in 
the past, but nothing ever came of 
them. 

As an alternative, they point to the 
attractive possibilities of two or more 
personal plane companies banding to- 
gether in a combination, something 
akin to the abortive Bccch-Cessna 
merger. In this case, it is noted, the 
new outfit was to have a broad line of 
2- to 15-passenger jobs to offer the 
public under one distributor’s contract. 
Officials of Beech and Cessna antici- 
pated substantial operating and manu- 
facturing economies, while another 
advantage expected by merging was 
increased working capital of the new 
company. 

However, in the week following the 
initially strong merger move, the 
stocks of both Beech and Cessna moved 
up only about one point. And this in 
a week when aircraft stocks generally 
were strong on the stock market. 

One of the strongest arguments 
made in favor of the personal plane 
stocks is similar to that advanced for 
the so-called independent automobile 


stocks. It is pointed out that the war- 
time activities of a number of the 
personal plane makers have enabled 
them to expand their plants and per- 
sonnel and, what is equally important, 
strengthen their working capital posi- 

personal plane companies last year 
came to the amazing sum of $354,033,- 
000, approximately $125,000,000 more 
than the sales of the entire aircraft in- 
dustry in 1939. Aggregate net profits 
for the group were $9,041,000, off 
slightly from the $9,595,000 reported in 
1943. And this was due largely to cut- 
backs in the trainer and other light- 
plane military programs. Current assets 
came to $12,095,000 at the 1944 year- 
end against current liabilities of $9,- 
563,000. More than $1,500,000 was 
added to these companies’ reserves, 
bringing them to a total of $4,750,000. 
Their bank debt stood at $22,500,000, 
and the tax refunds due them after the 
war (or possibly before) amounted to 
$4,367,000. 

Furthermore, some of these com- 
( Turn to page 253) 
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T rying to read himself to sleep 
the other night with a western 
magazine, one of the country’s 
top jet engineers came across an illus- 
tration of a six-horse stage coach 
careening round a bend. Suddenly in- 
trigued, he got out his slip-stick and, 
figuring probable costs of horses, oats, 
hay, stagecoach, depreciation, drivers’ 
salaries, and what not, arrived at a 
ton-mile cost. Then he figured the 
ton-mile costs of one of the nation's 
newest jet planes, getting a figure very 
close to that of the stagecoach. 

Next day, at a very important meet- 
ing of the country’s top jet engineers, 
he proudly reported his findings. But 
they were quickly and thoroughly 
challenged; another engineer said the 
figures were all wrong because he had 
neglected to consider the jet effect of 
the horses. 


• The young pilot was looking over a 
jet job very carefully, moving back 
from the wingtip till he almost fell over 
the engines, which were awaiting in- 
stallation. Finally he moved over to 
the thoroughly harassed and hurried 
crew chief and asked, “Say, where does 
the exhaust come out of this thing?” 

The chief was so completely baffled 
he could only ask, “What did you say 

"Where does the exhaust, or what- 
ever it is that drives this thing, come 
out ?" 

“From the back end of the engines 

"Oh.” A pause, then, “Yeah, but 
where do they sit?” 

Pointing to the engines the chief 
replied, “Right over there, sir.” As 
the baffled pilot backed out from under 
the wing he hit his head on one of 


the engine attaching fittings, where- 
upon the chief said quietly, “The en- 
gines will go right there, sir, and the 
exhaust will come out right here.” 

• Commenting on a new aeronautical 
publication, a book reviewer speaks of 
the “horizon stabilizer” — a gadget we'd 
certainly love to have. Now if some- 
one will only develop a landing 
smoother outer . . . 

• “Wonderful”, it seems, is the only 
word to describe the politician and his 
ways of working. New York City's 
now-abuilding Idlewild airport is proof 
if there ever was any. The other day 
we watched concrete being poured for 
part of one of the 10,000-ft. runways, 
then we saw a beautiful scale model 
showing where all the rest of the run- 
ways and other appurtenances are to 
go. We also saw an anemometer 
busily recording the wind directions 
and velocities. A little inquiry brought 
out the fact that now — after the whole 
project has been planned and the first 
of two hundred million taxpayers' 
bucks have started on their merry way 
— now they’re starting to find out what 
the weather’s like. 

• The Nazis discovered what to do 
with salesmen who no longer could hit 
the road to sell — and they didn’t send 
them to Berlin to become liaison men, 
either. But their fate was nearly as 
bad, as one of our scientific mission 
men recently found out. 

This American and his confreres 
spent a very irritating morning ques- 
tioning a Kraut who’d been pointed 
out as a big shot in one of the German 
aircraft engine plants. But all they 
got from him was double talk — very 
suave, very courteous, but still double 
talk. Finally they gave up and es- 
corted said Kraut back to his office 
where, painted in large bold letters 
on the door, was what the American 
swears was the title “Diplomatic 
Engineer." 

• With no little fascination, we read in 
a recent issue of the Harvard Business 
Review a piece on “Postwar Status of 
the Aircraft Industry” by William 
Burden. In it he refers several times 
to the “gasoline turbines” — and we’re 
still wondering if this is a new line of 
development or if Harvard proofread- 
ers are just congenitally opposed to 
using the word gas, thinking it an 
abbreviation. 
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U.S. Navy’s Latest Jolt for Japs— The Grumman Tigercat 


Out of a dozen years of experience in building carrier 
based fighters, and the applied lessons of current combat, 
has come the Navy's newest fighting airplane — the 
Grumman Tigercat. In the skilled hands of Marine pilots 
the new F-7-F will write new pages in 
the log of carrier warfare. 




'/uimmoti 


AIRCRAFT ENGINEERING CORPORATION ■ Bethpage, L. I, N. Y. 




Over 700 miles per hour! 


CURTISS WIND TUNNEL 
SPEEDS DESIGN PROGRESS 


J.HE aerodynamicist 
deals in the shape of things to fly. His 
workshop is a wind tunnel. His aim, to 
determine the behavior of full-size air- 
craft under all conditions before they 
are ever built or flown. 

For him Curtiss-Wright constructed 
within its Buffalo Research Laboratory 
the largest, costliest variable density 
wind tunnel ever owned by a single 
aircraft corporation. 


test flying full-size aeroplanes, Curtiss- 
Wright speeds the development of 
aviation that all the world may more 
quickly and fully share its benefits and 
bounties. 


By compression or 
in the tunnel may be varied 
60 pounds per square inch to enable 
tests formerly requiring three or four 
tunnels. 


Here, with no risk in human life and 
with tremendous savings in the time 
and money involved in building and 




Twin 16 blade, 22 Toot 
fans driven by a 14,000 

ping 210,000 cubic feet of air through the tunnel lest chamber 
at speeds approaching the velocity of sound. 




All wind tunnel operations are 
controlled from this Console. The 
reactions of the model under test 
such as Lift, Drag, Pitch, Roll, Yaw, 
Crosswind and Load Pressure are 
recorded on dials automatically fed 
into special IBM tabulating machines. Within 20 minutes these mechan- 
ical marvels compute and deliver a mathematical picture of test results 
that would otherwise consume weeks of laborious human calculations. 
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SHEET NUMBER . . 
CLASSIFICATION . 
SUB CLASSIFICATION 


D-31 

Materials 
Contact Alloys 


Properties of Contact Alloys 


F ollowing properties affect cither the life 
or performance of electrical contacts: (1) 
High melting point, desirable because it re- 
duces susceptibility to disintegration and rough- 
ening under arcing conditions; (2) high specific 
heat, giving higher thermal capacity and reduc- 
ing temperature rise; (3) high thermal conduc- 
tivity, which permits rapid transmission of 


heat from contacts to backing material, redu 
ing tendency to oxidize; (4) low specific resist- 
ance, giving high electrical conductivity; (S) 
low temperature coefficient of resistance in 
order that circuit resistance will not change 
with temperature increase; (6) low expansion 
coefficient, which results in better alignment and 
maintenance characteristics; (7) low contact 





Per- 

Specific 

Melt- 

ping 

Thermal 

Conduc- 

Coeff. 

Linear 

I iltimato 
Tensile 
Strength 

Brinell 
1 -- 
Number 

Resist- 

Coeff. 

Elec. 

Resistivity 




Deg. C. 

Watts( U 
20 deg. C 

Per 

deg. C. 

Lb. /in. 1 

50t?kg. 

Microhm- 
20 deg. C. 

Per 

alt 

20 deg. C. 

Ag-Pd 
Pd ' 

c 2SSSSSgg£g§ 

10.5 

10,64 

11.44 

12.0 

960 

1,080 

1.200 

1.250 

1.300 

1,350 

i[iso 

1,510 

4.19 

1.44 

o!58 

0.46 

0^27 
0 37 
o!«7 


20,000 

30.000 

42.000 

45.000 
45,000 

45 

85 

49 

10 

15 

22 

32 

21 

10 

62 


003S 

0005 

0004 

0003 

0003 

0004 

0012 

003S 

Ag-Cu 

ling 

Cu 

0 

7.5 

10 

20 

30 

so 

70 

SO 

1 

1 

1 

1C 

.5 

.29 

.3 

.15 

.95 

960 

S94 

890 

820 

810 

860 

900 

930 

970 

LOSS 

4.05 

3^38 

3.25 

3.11 

3.12 
2.75 
2.63 
2.67 
3.03 
3.82 

.000018 

20,000 

36 

58 

58 

58 

58 

1 

! 

1 

1 

914 

845 

845 

913 

911 

909 

900 

895 

S32 


0038 

00374 

00365 

00370 

00376 
00380 

00377 
00374 
00382 
00387 
30389 

Ag-Att 

0 

10 

20 

30 

40 

60 

70 

75 

80 

90 

100 

I 

! 

13 

13 

14 
ie 

8 

.5 

.5 

| 

.7 

.0 

’3 

960 

980 

1,020 

1,040 

1,060 

2^30 

1.50 

0.99 

0.90 

0.77 

0^76 

0,98 

1.38 

2.96 

.000014 

.000016 

.000016 

.000016 

.000017 

20,000 

27.000 

35.000 

36 

32 

1.62 

7.65 

10.09 

8.00 

4.90 

2.40 


3012 

00090 

00080 

00072 

00072 

00077 

00289 

0040 


Notes: (1) 1 watt per cm. per deg. C. = 0.239 cal. per sq. cm. per cm. per sec. per deg. C. 
(2) at 0 deg. C. 
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EXTERNAL TYPE NAS-51 


WALDES 



TRUARC 

RETAINING RING 


btirul type National Aircraft Standard 51. 


Waldes Truarc expands or contracts without distortion and without 
permanent set, fitting tight all around the groove. It offers important 
advantages over shoulders, nuts, collars, etc., for all thrust-load fixings 
in shaft and housing applications. It saves space, weight, assembly 
time and machining costs. Waldes Truarc presents a significant advance 
in retaining rings, well worth your thorough investigation. We will 
gladly furnish samples and full data for tests, upon request. 


WALDES KOHINOOR, INC. Long Island City 1,N.Y. 

EuglsMtlij CaiptnllM, Lid. • 72 -7d SUItord Sine!, Toronto 
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SHEET NUMBER D-31 Icont'd) 

CLASSIFICATION Materials 

SUB CLASSIFICATION Contact Alloys 


resistance tending to give better performance 
at high current densities, dependent on kind of 
material, condition, and shape of surfaces and 
pressure ; (8) hardness and toughness prevent- 
ing excessive wear, especially when pressure 
and frequency of operation are present : and (9) 
non-oxidising, preventing excessive heating of 
contact surfaces due to resistance of oxide film. 

Ideal contact material would have high melt- 
ing point, specific heat, thermal conductivity, 
hardness, toughness, and wear resistance. It 
should also have low electrical resistance, tem- 
perature coefficient of resistance, contact resist- 
ance, and coefficient of expansion, in addition 


to non-oxidizing properties and low final cost. 

Important current characteristics in contact 
selection are : Amount and type of current, fre- 
quency of operation, voltage to be interrupted, 
speed of opening and closing, contact pressure, 
ambient temperature, and atmosphere in which 
contacts operate. Circuit characteristics — in- 
ductive, restrictive, or capacitive — should be 
considered, also methods used for closing con- 
tacts, whether gravity, mechanical, or magnetic. 
In the field of metallurgy there have been devel- 
oped new types of sintered materials incorporat- 
ing highly desirable properties and giving 
greatly improved contact performance. 



( Courtesy Callite Tungsten Carp.) 
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lIVIIIHi LK Ren Hoist 

...engineered and built by Vkkeri 



This Sikorsky Helicopter equipped with a 
Vickers Hydraulic Rescue Hoist is used for 
rescuing personnel from the water or any other 
inaccessible place. Here is an application that 
well illustrates many of the important advan- 
tages of Vickers Hydraulic Power and Control. 

The Vickers hydraulic motor for driving the 
winch has the high starting torque necessary. 
It will hold without clutches or brakes and can 
be stalled indefinitely without damage. It has 
easily controllable variable speed and smooth 
operation. It has instant starting, stopping or 
reversal due to very low inertia of the moving 
parts. It has simplicity of design and installa- 
tion. It is rugged and dependable yet has 
minimum weight. These are all character- 
istics extremely useful on many other aircraft 
applications. 


VICKERS Incorporated 


1462 OAKMAN BLVD. • DETROIT 32, MICHIGAN 

ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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-EVERY ONE... 
INCLUDING THE 
PREFORMED ROPE 


• American Chain & Cable originated and 
patented tru*loc fittings as well as the pre- 
formed rope on which they are swaged. 

Through constant experiment we have 
found ways to improve tru*ioc fittings. 
Through constant test we make sure that 
highest safety standards are maintained. 

Because of our long experience in the de- 
sign, production and use of swaged fittings 
and our intimate contact with aircraft man- 
ufacturers, we are often able to be of help 
with engineering problems. We welcome 
such opportunities. 

For information about controls, fittings 
or aircraft cable, write our Detroit office. 


TRU’LOC 


» 5 C0 



6-235 General Motors Bldg., Detroit 2 • 695 Bryant Street, Son Francisco 7 • Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE 


In Business for Your Safety 
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...or here 

SOMETIMES, in our hurry to get there, 
we neglect the shortest way home. 

For example — the solution to many 
bottlenecks in temperature regulation 
may be found in the photograph above 
. . . or this message itself may suggest an 
answer to your problem. 

Fulton Sylphon thermostats and bel- 
lows assemblies are the basis of controls 
used in every industry. They regulate oil, 


tion in engines on land, sea and in the sky; 
they do an amazing number of jobs in 
manufacturing plants, institutions, homes. 
Automatic in operation, they eliminate 


aunties. 


asks. 


Fulton Sylphon engineers will work 
with you, help find the most effective and 

NEW MOVIE— The Story of i 


Catalog PK-1800 tells all about 
Fulton Sylphon bellows and bel- 
lows assemblies. Write for it. 
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Remote-indicating 

Temperature Equipment 

• On present-day aircraft, two basic 
systems of temperature indication are 
widely used. They are the ratio-type, 
which is used for the indication of oil 
temperature, carburetor-air tempera- 
ture, and outside-air temperature, and 
the thermocouple-type, which is used 
for the measurement of exhaust-gas 
temperature and for other special appli- 
cations. 



Although the required range of each of these indications is different, the con- 
struction of these G-E instruments is such, even to the extent of omitting 
names of functions from the scaleplates, that a single design can often be 
used for various purposes. However, when special requirements are encoun- 
tered, G-E engineers will be glad to work with you on the specific problem. 
When our facilities are no longer needed for war, we will continue to build 
many designs of aircraft instruments to meet your needs. General Electric 
Company, Schenectady S, N. Y. 

Buy all the BONDS you can — and keep all you buy 


GENERAL fp ELECTRIC 
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How Pneumatic Valve Solved 
Split-Second Bomb Door Operation 


U sed to control the operation of 
the bomb-bay doors, the Adel 
Precision Products Corp.'s fast-act- 
ing solenoid-operated pneumatic valve 
is instrumental in making B-29’s more 
effective, contributes to safety of plane 


and crew, and saves substantial dead 
weight on these giant bombers. 

The longer it takes to open bomb 
bay doors, the more time is allowed 
enemy anti-aircraft gun crews to cal- 
culate range, adjust automatic gun 


directors, and open fire on the bombers. 
If the enemy gunners are aware that 
a bomber is on its target run, they 
know the pilot cannot resort to devious 
tactics in an attempt to confuse their 
aim. Accordingly, they watch for the 



POPPET 

PRESSURE SEALS 


POPPET ACTUATING 


SOLENOID PLUNGER 


SOLENOID 
CIRCUIT -OPENING 
PLUNGER 


RETURN SPRING 
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HOW ALUMINUM BRAZING RAISES 
SAFE TEMPERATURE-PRESSURE 
LIMITS OF HEAT EXCHANGERS 



SYNCHRONIZING MOTION 
WITH BAROMETRIC CHANGES 

ACCURATELY 


Until recently the temperatures and pressures which 
aircraft oil coolers and coolant radiators could with- 
stand were limited by the annealing property of copper 
and the low melting point of the soft solder used to 
bond the tubes to shells and header plates. 

Clifford’s timely discovery of the method of brazing 
aluminum in thin sections enabled designers of several 
types of USAAF aircraft to meet temperature-pressure 
requirements, while saving % the weight of the replaced 
copper units. That was because: 

1. Heat treatable aluminum tubes withstand working temper- 
atures up to 275° F. 

2. Heat treatable aluminum plates, shells and other parts stand 
up under temperatures and pressures that far exceed the 
failure point of other metals commonly used in aircraft oil 
coolers and coolant radiators. 

3. High temperature aluminum alloy bonding material holds 
securely at temperatures several times higher than the point 
where soft solder fails. 

WHAT CAN ALUMINUM BRAZING DO FOR YOU? 

Clifford's patented aluminum brazing method is still 
restricted to oil coolers and coolant radiators for 
USAAF fighting planes; but its postwar use in the 
manufacture of heat transfer units for automotive, 
heating, cooling and ventilating applications is now 
being considered. Your inquiry is invited. Clifford 
Feather-Weights save % the weight . . . same 
size and shape. 


Today, aneroid or evacuated bellows assemblies are 
being widely used for automatic translation of changes 
in altitude or vacuum into motion required to operate 
valves and switches ... to compensate for the effect of 
pressure changes on instruments and controls. 

Typical applications are altimeters, oxygen-air mix- 
ture controls, absolute pressure recording and control- 
ling instruments, header relief valves, supercharger 
boost controls, fuel and manifold pressure gauges, 
turbo-supercharger controls. 

The spring rate of the bellows at the heart of each 
assembly is only as accurate as the wall thickness of 
the bellows. Since accurate wall thickness is inherent in 
the hydraulic method of forming bellows . . . pioneered 
by Clifford . . . accurately -calibrated, hermetically- 
sealed, acutely-sensitive Hydron Evacuated Bellows 
Assemblies are usually first choice. Given the total 
amount of travel (with allowable tolerance) Clifford 
will design, assemble, evacuate, seal and test the one 
right evacuated bellows assembly for you. Submit 
sketches and data before designs are too far advanced. 

First with the Facts 
on Hydraulically -Formed Bellows 


CLIFFORD MANUFACTURING COMPANY 
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bomb-bay doors to open — a sign that 
the bomber is on target run, maintain- 
ing a steady course at constant speed 
for several seconds at least. In the 
past, the loss of many craft has been 
attributed to slowly opening doors 
which lengthened the target run. 

Original B-29’s required as much as 
20 sec. or more for opening the bomb 
compartment doors. Even when pilots 
tried to reduce the enemy's advantage 
by delaying the opening of the doors 
until the last moment, still too much 
time was allowed for enemy guns to 

ary, therefore, to counteract the situa- 
tion by providing means whereby the 
time interval required for opening the 
doors would be greatly reduced. 

The ATSC requested Boeing engi- 
neers to consider the problem, and 
various methods for moving the doors 


450 psi., the load being 18 in.-lb. at 
normal temperatures and 224 in.-lb. 
with temperature lowered to —65 deg. 
F. Both values indicated an operating 
load considerably under specified maxi- 
mum allowable. 

Electrical tests were made to de- 
termine current consumption and mini- 
mum voltage required to operate the 
valve in 1/10 sec. when controlling 
the air at 450 psi. Required were 8 
amp. at 10 v. to actuate the solenoid 
and open the valve, and 0.20 amp. to 
hold it — indicating a very small cur- 
rent consumption, especially in view 
of the wide difference between the test 
pressure (450 psi.) and actual system 
pressure (175 psi.). 

The valves were also subjected to 
a life test consisting of on-and-off 
operation 60 times per min. for 20.000 
cycles. Air flow was maintained at 


departure from methods usually em- 
ployed with valves for hydraulic fluid, 
and the answer was found In the form 
of a poppet incorporating “O” ring 

The change-over from the original 
motor-driven bomb-bay door system to 
pneumatic actuation resulted in a 
weight-saving of 200 lb. — the equiva- 
lent of more than 33 gal. of fuel. Ac- 
tion of the doors was stepped up so 
they would unlatch and fully open in 
less than 7/10 sec., whereas former 
electrical actuation required over 20 
sec. Closing the doors originally re- 
quired 30 sec., while with the new 
installation thev are closed and latched 
in 1 2/5 sec. 

The door actuating system consists 

sor specifically built for aircraft appli- 
cation; reservoir for storing a suffi- 
volume of compressed ai 
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-if your production 


You’ll find WHITAKER 
is a dependable source 
needs include CABLE ASSEMBLIES 


Let specialists who are experts produce 
the cable assemblies, wiring harnesses or 
bonding jumpers required in units you 
manufacture. Turn the job over to Whitaker 
— and it will be right from the start. 

Throughout every stage of our 
production we make exacting in- 
spections, tests and checks. (Illus- 


tration above shows positive continuity 
check of assemblies being made for an 
electronic manufacturer). 

In addition to an engineered wiring 
service, Whitaker also offers a qual- 
ity line of standard cable require- 
ments . . . Write us for complete 
information. 



WHITAKER CABLE CORPORATION 

General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 
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hampion - on Ever/ Count 


The next challenge in air trans- 

dollarsfrom equipment. And like 
the champion it is, the Cyclone 
9 is ready to match its power and 
economy against the field. 

To operators who most stay in 
the black to stay in business, the 
Cyclone 9 offers two things. First, 
the power and mechanical per- 
formance necessary for airline 
operation. Second, economy — in 
the form of more power per 
pound, more value per mainte- 
nance dollar and more miles per 
gallon of fuel. These qualities 
come from the 18 years of flight 



and research and refinement 
which have made the Cyclone 9 
the most highly developed air- 
craft engine in the world. Only 
by combining this power per- 
formance with economy could 
the Cvclone 9 have become a 
major airline engine and the 
greatest source of power for four- 
engined bombers. 

Now, with a sharp increase in 
power, and with added refine- 
ments for greater economy and 
improved operation, the Cyclone 
9 is available for the new types 
of planes which will bring about 


o/ ZSirtt'/uM 


AIRCRAFT ENGINES 


| WRIGHT 




# The Breeze Carlridge Engine Starter is familiar equipment 
on the hard-hitting carrier squadrons of the U. S. Navy. Pro- 
viding a quick, dependable means of starting the most powerful 
aircraft engines, this starter has built up an enviable service 
record in all theatres of warfare. Operating on the spiral drive 
principle, as illustrated above, the light-weight Cartridge Starter 
smoothly transforms the 30-ton thrust of the fuel charge into 
crankshaft torque. The various models of the Cartridge Starter 
now in service are designed to spin into instant life engines 
ranging from 300 to more than 3000 horsepower. 
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CAB Authorizes PAA, TWA, and AA-AEA 
To Operate Over Atlantic and On to Far East 

. . . National airport program now taking solid form 
. . . Parts sales now organized; 12S craft get civil 
okay . . . 18,000 civil craft in use: flight areas up 


After a long delay, and while 
the "chosen Instrument” vs. 
controlled competition issue 
was still being fought out in 
Congress, CAB has authorized 
operation of three trans-At- 
lantic routes by Pan American, 
Transcontinental & Western 
Air, and American Airlines- 
American Export Airlines. The 
Atlantic U.S.-Europe flights 
carry heaviest of air traffic. 

ment had come the Board's 
approval of purchase of AEA 
by AA for $3,000,000, which in 
effect makes American Air- 
lines one of the two new car- 
riers over the Atlantic. Dis- 
solution of AEA is not being 
considered; the airline is to 
continue as a separate cor- 
portion under its present 
name. Combine will be called 
American Airlines System. 

Though PAA lost its battles 
for the "chosen instrument”, 
it still retains all its present 
routes, which are in the best 
traffic zones, and it gains new 
routes abroad, plus entry into 


the D.S. The CAB has author- 
ized PAA to operate to Bos- 
ton, Chicago, Detroit, Phila- 
delphia, and Washington, in 
addition to New York City. 

The trans-Atlantic decision 
(see accompanying, map) en- 
larges this airline's present 
route to London, now carrying 
on through Europe and the 
Near East to Calcutta, by way 
of Brussels, Prague, Vienna, 
Budapest, Belgrade, Bucharest, 
Istanbul, Ankara, Beyrouth, 
Bagdad, Teheran, and Kara- 
chi. Barcelona has also been 
added to company's present 
Lisbon-Marseilles route. 

AEA is now certificated to 
operate from New York City, 
Boston, Philadelphia, Wash- 
ington, Detroit, and Chicago, 
via Labrador, Greenland, and 
Iceland, to Glasgow and Lon- 
don, and from Iceland to Stav- 
anger, Stockholm, Helsinki, 
Leningrad, and Moscow; also 
via Newfoundland to Foynes, 
London, Amsterdam, Copen- 
hagen, Berlin, Warsaw, and 
Moscow. 


TWA was granted a route 
from points in the U.S. (air- 
line has stated its intention 
of using Boston as a co-ter- 
minal), over a northern route 
to Foynes, Paris, Berne, Rome, 
Athens, Cairo and Jerusalem. 
Basra, Dhahran, and Bombay, 
plus a southern leg to Lisbon, 
Madrid, Algiers, Tunis, Tripoli, 
Benghasi, and Cairo. More- 
over, it can also operate by 
way of Lisbon and Madrid to 
Rome, where the company 
will connect with its services 
over its northern route. 

With conditions as unsettled 
as they now are in the war- 
torn and Allied-occupied coun- 
tries in Europe, it is apparent 
that there are many problems 
and details yet to be worked 
out before the airlines can ac- 
tually start operating com- 
plete services over the routes. 
But now having hurdled the 
initial barrier by getting CAB 
certification, the airlines and 
the U.S. can begin to iron out 
the attendant difficulties. 

The McCarran bill provid- 
ing for a foreign service cor- 
poration was defeated in com- 
mittee and is now regarded as 
dead, while the proposal to 
exclude domestic airlines from 
flying abroad was getting no- 
where, as we went to press. 

When leaders of the Senate 
Commerce Committee (which 
had jurisdiction over the Mc- 


Coming Up 



Carran bill and related bills) 
were convinced the fight was 
ended, they advised the Presi- 
dent, who had held up action 
by CAB pending Congressional 
determination of foreign air 
policy. Mr. Truman then ap- 
proved the Board's authoriza- 

Regarding extension of Pa- 
cific routes, CAB has recom- 
mended that United Airlines 
be authorized to establish a 
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COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

Executive Offices: 230 Park Ave., New York 17, N. Y, 
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Planners of the future 
plan with “U.S ” KOYLON FOAM 


You can plan with Koylon, too 

If you’re tomorrow-minded— you’re bound to be Koylon - 
minded. Because, after the war, "U. S.” Koylon Foam 
will return — Comfort Engineered to meet your particular 
requirements. 

For ten years, Koylon has proved the ultimate in 
comfort. To sit or lie on Koylon means to be caressed 
in bottomless comfort that only a combination of pure 
air and buoyant rubber latex can give. 

Koylon comfort is equalled by its vermin-free, per- 
spiration-free cleanliness. Koylon durability makes it 
amazingly economical. Not only does Koylon keep its 
shape permanently, but its even support gives longer 
life to the upholstery around it. Repairs, renovations, 
replacements become rarities, because Koylon has no 
troublesome supporting parts. 

Comfort Engineered "U. S.” Koylon Foam merits a 
place in your future plans. 


1230 SIXTH AVENUE . ROCKEFELLER CENTER . NEW YORK 20. N. Y. SerVlttg ThrOUgb ScietlCe 


UNITED STATES RUBBER COMPANY 
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Flying machine shops are playing a vital behind-the-scenes role 
in the operation of the B-29 "Superfortresses” now carrying on the 
air offensive against Japan. 

With ordinary repair facilities, it takes days or even weeks to 
repair bombers grounded away from their bases — often they have 
to be abandoned. Now Curtiss Commandos fly machine shop facili- 
ties to these planes, enabling them to quickly return to their bomb- 
ing missions. These flying machine shops, through the diversity of 
their metal working equipment, are performing every type of repair 
work except the complete rebuilding of engines and planes. 

The unprecedented job being done by these flying machine 
shops is bolstering our striking power where it is needed the most. 
As an important part of this equipment, South Bend Lathes are 
contributing their dependability, accuracy, and versatility. 


SOUTH BEND LATHE WORKS 

503 EAST MADISON STREET SOUTH BEND 22, INDIANA 
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serve the airframe, engine, and 
propeller groups together, or 
separate in some degree. There 
will be differences of interest 
between the producers of light 
and heavy planes. 

Above all, aviation has to be 
sold to the U. S. public against 
automotive and rail competi- 
tion, and a world market for 
airplanes must be captured. 

The man now In line to in- 
herit this job is John E. P. 
Morgan, newly elected execu- 
tive director of AIAA. 

An engine standards com- 
mittee, under the Engine 
Technical Committee of AIAA, 
has been established at re- 
quest of the Army and Navy 
Aeronautical Board. 

June Output: 5,794 Planes 

Though the June schedule 
called for production of 6,022 
aircraft, the output actually 
attained was but 5,794, missing 
the goal by 228 craft. Never- 
theless, the month's accent on 
the heavy bombers was nota- 
ble, with the planned turnout 
exceeded by a good 4%. All 
big-bomber plans met their 
schedules and two of them 
went over the top to supply 
the margin. 

Failure to make the over-all 
schedule was the first miss 
since February in the current 
down-moving scale. Prime 
June drops were in the general 
bomber and transport classifi- 
cations. 


In the following breakdown 
of the June output, the first 

the second figure quotes the 
schedule: Bombers 1,915. 2,027; 
fighters and Navy recon 2,778, 
2.853; transports 555, 616; 
trainers 150, 150; and com- 
munication and special pur- 


AIAA faces big job . . . June 
s . . . Next month— Aeroncas . 
:al!" says SPB . . . ATSC being 


Next Month — Aeroncas 
John W. Friedlander, presl- 

nounced that his company will 
be producing civilian light- 
planes before Labor Day. 
Parts output, he states, is al- 
ready underway for the craft, 
without affecting remaining 
military work. 

First to be turned out will 
be two 2-place models employ- 
ing a 65-hp. engine and 
affording a cruising speed of 
90 mph. 

The company has been ne- 
gotiating with the Defense 
Plant Corp. for right to op- 
erate the DPC facilities at the 
Aeronca Middletown, Ohio, 
plant. Jigs used in military 
assembly work have been re- 
moved, giving space for the 
lightplane manufacture. 

NPA Champions Research 
Powerful support for unin- 
terrupted aviation research 
and military production is 
given by the National Plan- 
ning Assn.’s advisory commit- 
tee on the aircraft industry. 


Rapid cancellation of war 
production contracts, includ- 
ing those for aircraft, is pro- 
posed by WPB, which has out- 
lined this speed-up policy in 

mination procedure. 

The revision is an amend- 
ment to Directive 40, which 
promulgated the Production 
Readjustment Committee of 
WPB and which is the execu- 
tive instrument of the Office 
of War Mobilization & Recon- 
version. The Committee re- 
views procurement cutbacks 
and the utilization of released 
production facilities. 

The amended section of 
Directive 40 provides that; 
(1) Contracts will be canceled 
as rapidly as possible after 
V-J day; and (2) that pro- 
curement agencies will report 
to the Production Readjust- 
ment Committee those pro- 
grams which they wish con- 
tinued after victory. 

In general, contracts for 
combat equipment will be can- 
celed, while those involving 
the feeding, transportation, 
and welfare of troops, and 
those for rehabilitation, will 
be continued. 

Aircraft manufacturers are 
expressing concern over the 
prospective sudden stoppage 
of employment; so far as they 
can learn, Washington's only 
plan for tapering aircraft pro- 
duction is that which natu- 
rally results from declining 
military needs. 

The industry fears also that 
technological development 
contracts will be canceled 
along with production con- 
tracts. because public and con- 
gressional interest will decline 
temporarily at least. There is 
every indication, however, that 
Congress is inclined to enact 


AAF expenditures will be for 
airplanes, parts, and engines, 
whereas the amount was 70% 
in the fiscal year closed July 1. 
Gen. Arnold said that, since 
the first of April, 43,792 air- 
planes have been dropped 
from procurement schedules. 

large as they seem, however, 
because average airframe 
weight is constantly increas- 
ing, rising from 4,000 lb, in 
1941 to an expected 16,000 lb. 
next year. 

The Air Forces Chief said 
that most of the planes neces- 
sary for carrying on the war 
to fiscal 1947 have been pro- 
grammed. He said that a large 
proportion of the funds avail- 
able will be allocated to the 
jet type of aircraft, and he in- 
dicated that 866,000,000 may be 
spent on guided missiles. The 
Army, he continued, wants to 
maintain nine government- 
owned aircraft plants in 
standby, eight of them being 
in the midwest. 


Indications are that the 
Government is about to with- 
draw its controls over the 
production of aircraft, and 
that it will not take a substan- 
tial interest in reconversion 
of the industry to peace pro- 
duction. Top WPB executives 
are considering early foldup 
of the Board’s aircraft divi- 


of light plar 
the go-ahead 


with "spot'' 
assistance, as 
terials and 
available over 
needs. Trans 

It will not be many months 
till producers of both types 
will be on their own. And, so 
far as can be learned, the 
government has no unusual 
plans for aiding conversion to 
peace work. 

AIAA Faces Big Job 

The time is drawing near 
when the Aircraft Industries 
Assn, of America (the renamed 
Aero Chamber) will resume its 
function as the representative 
and spokesmen of a compet- 
ing group of airplane builders. 
This will be a man-size job; 
for a way must be found to 


” authorization 
s and when ma- 
manpower are 
r and above war 
sport type planes 
ailt for the air- 


under which an organization 
similar to the Office of Scien- 
tific Research & Development 
would be maintained on a per- 
manent basis. 

Army Air Forces are inter- 
ested in general military re- 
search because they now use 
practically all of the weapons 
and techniques employed by 
land and sea forces. They re- 
gard the maintenance of air 
power as encompassing far 
more than primary aero 
angles. 

Gen. H. H. Arnold, Chief of 
the Air Forces, reveals that in 
this fiscal year, only 35% of 


THIS? 


Seek Fast Cancellation Process; Industry’s 
Concern Is Tech Setup; Many Craft Lopped 
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REPEAT PERFORMANCE 


of lie U. S. Army Air Fora,. 


tlQUID-COOLED AIRCRAFT ENGINES 

DIVISION OF 


g suns” line up beside “swastikas” as the men and 
the Nazis join the fight against the Japs. ★ Strange 
ipen seas to the pilots who earned their “swastikas” 
the hedgerows and winding 
rs of the European Continent. 
•k But familiar as the voice of 
an old friend is the smooth- 
running power of their 
Allison engines. Pilots 
learned half a world away 
that the name Allison 
means quality 
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FAST AS 
A FIGHTER 


This transport gets EXTRA STAMINA from seamless tubing 





Y OU’RE looking at America’s largest, fastest, most 
powerful cargo or transport plane. This giant new 
Lockheed Constellation can cross the continent non-stop in 
less than 9 hours, fly to Honolulu in 12. Powered by four 
2,200 horsepower engines, its cruising speed at 65 % power 
is over 300 miles an hour. It can fly, climb and land on three 
or even two of its four engines. It can carry 64 passengers 
and a crew of six in a cabin that is pressurized for flight 
20,000 or more feet— “above the weather.” 

Like many other super ships of the world’s greatest air 
fleet, the Constellation has attained maximum strength and 
minimum weight through the extensive use of Seamless 
Steel Tubing. No other form of construction has a higher 
strength-weight ratio for engine mounts, landing gear, wing 
spars, longerons, fuselage struts, and tail assembly. 

AH Shelby Seamless Tubes are made to exacting 
government specifications and are available in a 
complete range of sizes and shapes in the current 
range of alloys. 

NATIONAL TUBE 
COMPANY 

PITTSBURGH, PA. 



UNITED STATES STEEL 




Tally U.S. Airline Peace Fleet at 975 Planes 
Via 409 New Craft; 19 Major Lines on Roster 


Nineteen U. S. lines expect 
to have 975 planes with im- 
proved accommodations anc 
Increased speed, seating 36,180 
passengers, the Air Transport 
Assn, finds in a survey gaging 
our transport objectives. To 
reach this goal, the lines will 
purchase 409 new aircraft, 
seating 23,275 passengers. 

Of the new planes ordered, 
more than 200 are to be four- 
engined types. Prospects for 
substantial deliveries in I"'" 
are good. Planned purchs 
total about 8300,000.000. In five 
years. ATA estimates the total 
will reach $750,000,000. 

Planes ordered, or under 
consideration, include Douglas 
DC-6 and DC-7, Curtiss 
CW-20, Martin Mars flying 
boat. Lockheed Constellation 
C-69, Boeing Stratocruiser 
C-97, Consolidated Model 37. 
Martin Mercury, the Fairchild 
C-82 Packet, and others. 

The airlines have vastly 
creased their capacity by 
creasing flight hours per i 
from 6.35 in 1941 to 11.39 ... 
present. Last Spring, with just 
under 300 airplanes, the air- 
lines were averaging 160.839 
mi. more daily than they we 
in 1941 with about 65 mo 
airplanes, or a total of 3! 
Thus plane utilization h 
been improved by 79%. 

Operators' policy, facing 
period of expansion, is to r 
hire all former employees re- 
turning from the armed forces, 
and to fill many additional 
jobs with veterans. They now 
have about 50.000 employ: 
as compared with 26,000 
1941, and they expect to l 
the total up to 150.000 in 5 . 
ATA says that at present they 
need traffic office agents, avi- 
gators, flight engineers, radio 
operators, likewise numerous 
ground men in the operations 
and maintenance classifica- 
tions. Pilot requirements art 
being met by discharges from 
the services. 

The National Safety Council 
has made awards to 16 A 
can airlines which had 
pleted 1944 without any fatal 
accidents. Three had pas- 
senger mileages in nine fig- 
ures: United, 464 million: 

Eastern, 273; and Northwest, 
121 . 

Interim Agreement Effected 
As 30 Nations Sign 

The State Department a 
nounces that the Inter 
Agreement on Internatioi 


. New CAR revise up. 

Civil Aviation, adopted at 
cago, is now in effect, 
governments have officially 

accepted it. Only 26 wer 

quired to put the pai 

the world airlines 
government will be at Mon- 
treal. It will consist of an as- 
sembly in which all signatory 
- - wers will be represented, and 
will have a council of 20 
members serving two years. 
The interim organization 
as no power to regulate rc 
certification, competition, _ 
rates; it has only advisory and 
technical functions. 

Meanwhile the State De- 
partment has cited la’ 
show that the U.S. has the 
er to participate in two- 
dom and five-freedom (of 
air) agreements, made at 
Chicago, by Executive action, 
without regard to the treaty- 
making powers of the Senate. 


ea Measure Alms to Defin 
State-Federal Air Control 
Rep. Clarence Lea. sponsor 
of aviation legislation in 
House, having adopted a 
strategy of offering single 
propositions for action, rather 
then the omnibus bill, has in- 
troduced a measure to define 
jurisdictions of States 
Federal Government in ; 
tion control. The bill ... 
would remove any doubt of 
CAA's and CAB's authority to 
regulate airplane safety in all 
aircraft; (2) exempt from 
Federal economic control all 
operators whose services 
solely intrastate; (3) prol 
State regulation of domi 
and foreign air carriers unless 
1 for by Congress; 
ie enforcement 
. regulations in S 
courts by State officers; 
eliminate the legal distinction 
?een “foreign - to - s’ 
“interstate" air tram 
>n, calling them all 

i Plans Early Reope 


it may resume trans-Pacific 
commercial service by Jan. 1, 
‘946, or before. Pacific oper- 
.tions were suspended at the 
ime of Pearl Harbor and 
placed under contract to 

only airline contractor to 


Most of PAA's contract fly- 
ing for the Army is on the 
Africa-Orient division, based 
on Miami and New York; it 
flies everywhere eastward, has 
crossed the Atlantic 5,000 
times, and has carried 100,000 

New Bill Seeks to Remedy 
. Multiple Tax on Carriers 
A bill has been introduced 
in Congress by Rep. A. L. Bul- 
wlnkle providing against mul- 
tiple taxation of air carriers 
by the several States, The 
measure is offered following 
the Supreme Court’s decision 
in the case of NWA vs. Min- 
nesota, and is based upon facts 
given in a report to Congress 
■ ie CAB on multiple - 






based 

carrier’s total operating prop- 
erty revenues, investments, 
etc., shall be unlawful. It set 
. ' ' which th 

State’s taxes would be prorated 
upon business originating in 
id arriving in the said State. 

Congressional action may be 



long delayed, because the air- 
line's case is only part of an 
intricate problem in the allo- 
cation of tax sources between 
the States and the U. S. Gov- 
ernment. 


Deaf Ear 


3 RR A 




The railroads, and to a lesser 
extent the steamship lines, 
continue urging Congress to 
— - CAA so that surface 
transportation can operate 
airlines. They also demand 
" all forms of transporta- 
tion be brought under the reg- 
ulatory control of a single Fed- 
' agency, presumably the 
!. These representations 
made by the Transporta- 
. Assn, of America, an 
agency of the railroads. 
Congress and the White 
•use do not appear disposed 
consider either proposal at 
s time. The public is hope- 
ful of air services within reach 
of all. and probably will not 
approve of any restrictive 
measures. Unit control over 
all transportation would in- 
clude shipping, and that would 
involve a fight with the power- 
ful U. S. Maritime Commission. 
TAA charges that airline divi- 
’ ’ being paid from sub- 

sidy-tax money. 

ATA reports that Post Of- 
fice revenue from airmail so 
far exceeds the cost and that 
ie airmail deficit of 25 yr. has 
sea liquidated. 

’eople Negate Feeder Delay 
Although the Post Office De- 
partment and CAB have made 
public their opposition to rapid 
development of the shortline 
feeder services, it has been in- 
evitable, all along, that small 
communities would use their 
combined political power in 
favor of immediate air service 
for most of the towns in this 

Rep. Jennings Randolph, a 
strong spokesman in the House 
on aviation, points out that 
only 360 cities and towns, and 
only about one third of this 
country’s population, are now 
served directly by the air sys- 
— ays that 2.500 appli- 

cations for service extensions 
pending before the Board, 
and he says, "It has never 
en the intention of Congress 
limit our air transportation 
system to a relatively few ma- 
jor cities.” 

New CAR Revise Up 
change in Part .04 of the 
Civil Air Regulations, revising 
the airworthiness requirements 
of transport planes, has been 
distributed throughout the in- 
dustry for comment, which is 
wanted by Aug. 3. Present Part 
.04 of CAR deals with both 
scheduled and non-scheduled 
aviation, whereas new one 
deals exclusively with sched- 
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A Ship of War— With a Peacetime Destiny 


Yon won’t have to beat this weapon of war into a peace- 
time plowshare. V-J Day will see the Fairchild-designed 
"Packet” ready to plow the airlanes of commerce. 

Built specifically for military cargo — tons of guns, 
men and equipment for battle — the "Packet’s” huge hold 
will receive the bulky goods of peacetime commerce with 
ease, speed them hundreds or thousands of miles to their 
destinations. 

Designated by the Army as the C-82, the "Packet” has 
been nicknamed the "flying boxcar.” Its cargo compart- 
ment (2,870 cubic feet of unobstructed and continuous 
space) carries 93% of the capacity of a railroad boxcar. 


Facility in loading is a triumph of Fairchild design. 
Split doors at the rear of the fuselage open to the full 
width of the cargo space. Cargoes roll smoothly into the 
"Packet” from a truck, for the "Packet’s” horizontal 
floor is at standard truck floor height. Smaller pieces can 
be loaded through a forward loading door. 

The value of the "Packet,” to shippers of all types of 
"flyable” cargo, will be as broad as the future of air 
cargo itself. Time and experience will attest to its econ- 
omy and multiplicity of uses. Thus, the "Packet,” now 
at war, emphasizes the Fairchild tradition of advanced 
aviation, "the touch of tomorrow in the planes of today.” 


BUY Ul Sl WAR BONDS AND STAMPS 

^Tainhild Hi nr aft 



FOR EASIER FABRICATION 
AND LOWER COSTS — 

(Carpenter 

STAINLESS TUBING 



Carpenter 


WELDED 

STAINLESS TUBING 
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Rings Also Make An Aviation Engine . . . when they guard intake and 
compression with predictable cylinder seals. So dependably have U. S. 
HAMMERED PISTON RINGS served design, production and service 
engineers, that they have become known as U. S. Super-Positive 
Piston Rings. Wherever internal combustion engines are being de- 
veloped for war or peace, there you will find U.S. Super Positives! 


BIGGER BOND BUYS . . . FULLER BOMB BAYS 

For predictable compression... 

Specify U.S. Super -Positives 

U.S. HAMMERED PISTON RING CO., INC. 


STIRLING, NEW JERSEY, U. S. A. 






HYDRAULIC POWER UNITS • 3000 P. S. I. 

Packaged Assemblies Combining High Pressure Low Volume and Lour Pressure 
High Volume Pumps and Valves lor Manual and Automatic Control 


PRESSES • CALENDER ROLLS • HYDROSTATIC TESTS • ROLL BALANCING 
BROACHES • PRESSURE SEALS • FLOW TESTS • BEARING FLOTATION 


21 GPM • 3000 P.S.I. 

These units have been in extended service in Rolling Mills 
• Textile Plants • Chemical Plants • Plastic Plants • Testing 
Laboratories • Research Laboratories • Rubber Plants • Powdered 
Metal Industry • Aviation Research • Airplane Manufac- 
ture for Standard Equipment and Production Test Procedure 

3000 P.S.I. Pumps in Capacities of Vi- I- 2- 3 GPM • Hy-Lo Combinations 5 GPM and Up 


Experienced Hydraulic Engineers Are Available Without Obligation 

THE NEW YORK AIR BRAKE COMPANY 


FACTORIES: WATERTOWN, N 
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Fairchild Camera & Ins 
mcnt Corp. reports 1944 
earnings of $1,039,074 or $3.08 
a share compared with $1,229,- 
405 or $3.65 a share In 1943. 
Company was using $7,800,000 
of a $15,000,000 V-loan credit 
at end of '44. Credit expires on 
Dec. 31. While it is in force, 
according to Pres. Ogsbury, 
dividends are restricted to $1 
a share a year. Sales in 1944 
were $41,708,000 against $46,- 

779.000 in '43. 

Pan American Airways 
has filed a registration 
ment with SEC for 3.986,522 
common shares whereby 1,993,- 
261 shares will be offered 
stockholders on basis of one 
unit for each two shares held. 
Unit consists of one common 
share and a warrant to buy 
an additional share at an $18 
price. PAA reports '44 in- 
come of $1,619,309 <81# a 

share) against '43 income of 
$1,929,764. Operating reveni 
were $41,610,325 against $5 
182,139 in '43. 

Air Associates reports '44 . 
income of $73,792 or 55c a 
share for six months ended 
March 31, against $259,512 or 
$1.92 a share in like '44 period. 
Sales were $6,151,026 com- 
pared with $6,853,217. 

Lear Inc., in first public offer- 
ing of its stock, has placed 

450.000 common shares with a 
banking group headed by 
Kobbe, Gearhart & Co. Fi- 
nancing was arranged ti 
in part postwar expansion 

Luscombe reports '44 i 
come of $161,385 or 46C a 
share. Sales were $4,017,916 
against $3,229,252 in '43. Un- 
filled orders at end of '44 

substantially increased sine 
states Pres. Klotz. 

Solar Aircraft Co. has pur- 
chased the precision casting 
division of B. F. Hirsch, Inc. 
Pres. Edmund T. Price will 
head new firm, which will be 
called Solar Precisioi “ 
ings. Inc., and will be c 
as a subsidiary of Sol 
craft. 

Sperry Corp. has a 

fund of $11,000,000 foi 
ling its peacetime retrench- 
ment program and for devel- 
opment of new commercial 
products, according to Pres 
Morgan. Net income in '41 
was $7,725,138 or $3.83 a share 
against a 1944 net of $7,598,- 
343. Shipments eased off in 
'44 to $427,136,000 from $460,- 

006.000 a year earlier. 
Dividends: PAA declared : 
initial 25c dividend on ni 
stock created by two-for-one 
splitup last Febru: 


Lockheed paid an interim 
dend of 50# a share on 
3 . . . Sperry paid a $1 dlvi- 
lend on July 13. 

Jendix Aviation reports net 
profit of $3,436,723 or $1 “ 
share for three months e 
Mar. 31 and net profit of $7,- 
093,560 or $3.35 a share for 
the six months ended Mar. 31. 
Brewster Aeronautical has ef- 
fected a partial settlement of 
its claims with Navy, which 
has allowed it to pay in " " 
its V-loan. No loans are 
outstanding except a r 
gage on Long Island 
plant. Company is now doing 
a small amount of work on 
high priority war material. 


Unfilled Orders: Northrop 

recently received a $25,000,- 
000 war order which will re- 
quire peaking of production 
through '46. Total unfilled or- 
ders are $146,000,000, largest 
backlog held by concern since 
spring of '43. . . . Air Associ- 
ates unfilled orders on May 31 
were $7,000,000. . . . Sperry 
Corp's. on May 31 were $233.- 
000,000 against $359,000,000 a 
year earlier. 

Airline Earnings: Northeast 
Airlines reports a 1944 deficit 
of $77,042 compared with a 
1943 deficit of $96,950. . . . 
Western Air Lines reports 
March quarter net profit of 
$117,607 or 29# a share against 
$17,564 deficit in '44 period. 


ADDING IT UP By RAY HOADLEY 

Wall Street Rumors. Strength in the aircraft stocks 
has been accompanied by more than the usual run of 
rumors, and the negotiations between Beech and Ces- 
sna with view to a merger served to heighten the gossip, 
even though this planned combination didn’t pan out 
(see accompanying news story). There were reports 
of a possible tie-up between Solar Aircraft and the 
Elliott Co. However, it later appeared that although 
there may be some manufacturing relationship between 
the two, no merger seems in prospect. Then there was 
a report that Boeing might combine with another con- 
cern. Again there appeared nothing authoritative about 
this story. 

Airline Investment. As Congress isn't likely to let the 
shipping lines fly the Atlantic, U. S. Lines has done the 
next thing by purchasing 52,000 shares of Pan American 
Airways (the old stock). Air transport, in the view of 
Pres. Basil Harris of U. S. Lines, will follow the course 
of the automobile industry, with three or four com- 
panies eventually leading the field. This calculation 
explains his purchase of a big block of Pan American, 
with whom his company has a close working arrange- 
ment in Europe, its agencies representing the airline. 

War Plants. Sharply lower rentals than those proposed 
by the Surplus Property Board are needed if the air- 
craft industry is to use any very substantial part of the 
vast facilities built by Defense Plant Corp. The present 
formula provides for annual rental of around $1.40 a 

other hand the most that many aircraft manufacturers 
feel that they can pay is 40 to 50t a foot. If these war- 
built aircraft properties are to be utilized, a special 
rental formula is imperative. The security angle alone 
should be enough to induce the government to make 
attractive rental arrangements with the industry. 

Tax Aid. The Bureau of Internal Revenue is liberaliz- 
ing its stand on deductions by war contractors for re- 
conversion expenses. This is of interest to aircraft 
stockholders, since it will permit the industry to charge 
off a considerable portion of its reconversion costs to 
current business expenses rather than to capital costs as 

The Reconversion Act. When the War Mobilization & 
Reconversion Act was passed by Congress last year it 
was lightly regarded by industry leaders. Now, how- 
ever, it appears that under the law all war contracts — 
even those for experimental and development work — 
will be promptly cancelled on V-J Day. The result 
might be many months without military work for the 
industry, unless Congress gets busy now on a postwar 
aircraft program. Technology would suffer. 


Merger Developments 
Highlight Finance Front 


Crosley, NA - Caribbean, 
and Jacobs-Republic Indus- 
tries combinations. 

After carrying plans for a 
merger into considerable de- 
tail, Beech Aircraft and 
Cessna Aircraft have an- 
nounced that their negotia- 
tions to combine the two or- 
ganizations have been dropped 
to unexpected war pro- 
duction complications which 
have made the merger imprac- 
at this time. However, 
certain projects for mutual 
utilization of facilities will be 
continued on a subcontract 
plan, and cooperation in con- 
version to peacetime manu- 
facturing is also in view. 
Manufacturing economies and 
enhanced working capital 
had been specified as the goals 
of the planned merger of these 
two Wichita companies. Likely, 
the merger negotiations will 
be renewed at some future 
date, though no further moves 


Aviation Corp. is rounding 
out its postwar line of house- 
hold appliances through the 
purchase at $22,000,000 of the 
Crosley Corp. Around 64% of 
Crosley's 545,800 shares were 
purchased from the Crosley 
family, and a similar offer has 
been made to minority stock- 
holders. Avco has arranged a 
bank credit with ten banks to 
finance the deal. The Crosley 
lines include radios, refriger- 
ators, ranges, heaters, and kit- 
chen equipment. 

National Airlines has filed 
application with CAB for con- 
trol of Caribbean Atlantic 
Airlines. Caribbean has 41,- 
700 shares of stock outstand- 
ing, of which 80% has been 
deposited with National for 
exchange into latter's stock 
upon receipt of CAB approval. 
Terms of merger were not an- 
nounced. 

Republic Industries, Inc., is 
the new name of Continental 
Engineering & Management 
Corp. which recently acquired 
85% of the Jacobs Aircraft 
Engine Co. stock (July Avia- 
tion). It is noted that this 
Continental organization had 
no connection with Continen- 
tal Motors. The engine firm 
will now be known as Jacobs 
Aircraft Engine Co., Div. of 
Republic Industries. Merger 
terms called for exchange of 
three shares of Jacobs stock 
for one share of $25 par 5% 
cumulative preferred stock of 
Republic. Each of latter shares 
will be convertible into three 
of Republic common up to 
1950. 
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for Utmost Dependability- ■ ■ 

OoUtZlM- HOSf CLAMPS 


Hose Clamps for all requirements, ma 
by Wittek— specialists io hose clamps ai 
their applications. 
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Centerless Thread Generators 41 
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PRESSURE 
LOADED 
FOR | 
HIGHER 
EFFICIENCY 


GEAR TYPE 
FOR 

GREATER 

SIMPLICITY 


tydCC ENGINE driven hydraulic pumps 


0 Outstanding performance. Dependability 
beyond the ordinary. That’s the record of 
PESCO Engine Driven Hydraulic Pumps in 



And through Pressure Loading , an exclusive 
PESCO development, high efficiency is main- 


a wider n 


ns. PESCO P 


e Lor 


for wear and thermal variations encountered ii 
high altitude flight to maintain minimum em 
clearance between pump gears and gear housing 

Models are available with pressure limits U| 
to 3000 p.s.i. Capacities up to 12 g.p.m 
Weights from 2.5 to 10 lbs. 

New descriptive literature is now available 
Write for Engine Driven Hydraulic Pum] 
folders to PESCO Products ’ Co., i 




ctically oil 



In Aircraft Hydraulics, Fuel Pum| 
Air Pumps, Related Accessories 
PERFORMANCE PO 
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?ust. 1943 







The boys who 
bring the bombers back — 


Navigators find the way. Pilots take them of missing friends. ..These are today’s heirs of 
there. Bombardiers do the big damage . . . But the American tradition, and they do their 




they stand by • 
against die buffeting or fiery shell particles of 
flak, eyes probing the somber metal skies for 
die dots that mean danger. As the fighter pack 
closes within range, they loose their twin 
stingers on anything that flicks by their sights 
. . . fire in solo, series or chorus, keep enemy 
ships respectful, fight off interference attacks, 
chalk up individual kills like fighter pilots. 

The gunners run young, fresh from the 
farm, factory, high school. They rate perfect 
in eyesight, are quick on the gun trigger, long 
on guts and loyalty, wear chevrons and rockers, 
and more decorations dian any other enlisted 
men in any other army. They fly, fight, live and 
play as crews; but they die alone. They get to 
know sudden death, ugly wounds, wakeful 
nights in dark barracks by the empty bunks 




e, for the 
the bombi 
it is our pride that 


served well both student airmen and American 
taxpayers . . . raised thcirscrvice periods between 
major overhauls from the 350 flight 
hours originally specified up t< 
much as 1,200 hours... and reduced 
maintenance costs — in the hardest * 
kind of service required of any _ 

The service records of the Jacobs, 
the experience acquired in c 
production, are the best evidt 
Jacobs new postwar engines, will gi' 
even longer trouble-free, dependable sc 
low costs ! . . . Jacobs Aircraft Engine Company, 
A Division of Republic Industries, Inc. 



ACOBS 

A Division of Republic Industries, Inc. 


* Pottstown, Pa. 
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MACHINISTS 

RELY ON RED LINE FOR THE 
RIGHT CUTTING OIL 





1. Skilled machinists make sure they have the correct cutting fluid for 
each job. It means faster cutting speeds, longer tool life, better surface 
finishes and increased production. 



2 . And machinists rely on Red Line for 
the right cutting oils. That’s because each 
fluid is developed from a formula based 
upon extensive research and practical ex- 
perience in the industry. 



3 . Red Line Cutting Fluids keep 
the tool cool, have the right chem- 
ical affinity for the metals worked, 
help prevent thermal distortion 
which causes inaccurate dimensions. 



4. They have the stability and the 
proper lubricating qualities to re- 
duce power consumption, excessive 
wear, and heat generation. And they 
protect against corrosion. 



5 > Red Line Cutting Fluids also as- 
sist satisfactory chip formation and 
wash away the cuttings (particularly 
desirable in hack sawing, milling, 
grinding, and deep hole drilling). 


Join the hundreds of shops that regularly rely on Red line lor the right cutting fluids. Your local Union Oil rep- 
resentative has a supply, or if a special problem develops write Union Oil Company, Los Angeles 14, California. 



Red Line Cutting Fluids 
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Briggs Si Stratton leadership in design, engineering and precision manufac- 
ture is the result of a quarter-century of continuous production of "air-cooled 
power." Manufacturers and users of all types of equipment requiring de- 
pendable, compact gasoline powered units will find it profitable to 
call for this experience to help them solve their power problems. 

BRIGGS as STRATTON CORPORATION, Milwaukee 1 , Wis., US. A 


AIRCRAFT ENGINES KEPT PURRING I 
WITH CLEAN OIL 

To keep fighters and bombers flying from far-flung 
bases the world over, the lubricating oil for aircraft 
engines is kept clean by frequent filtering with 
portable units powered by gasoline engines. Onle more 
of many standard and special applications for 
Briggs % Stratton 4-cyde air-cooled gasoline engines. 


Everywhere they continue to establish new pe 
records — adding to their reputation as the wi 
small air-cooled engines — forcasting greater i 
than ever before on a steadily increasing nu 
gasoline-powered appliances and equipment. 
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ShopEquipment 
Er Materials 

Blind Bolt Assembly 68 

fiuttener ^manufactured^ Victory Mfg. 



is* I 



FIVE BROTHERS founded the Turner Gauge Grinding Company at Ferndale, 
Michigan, and proceeded to develop an organization of skilled workers backed 
by the best precision equipment obtainable. Buildings are modern, well ven- 
tilated and clean. Superior working conditions generate a superior product. Made 
here are Cylindrical Plug Gauges, Plast-O-Lock Plug 

Gauges, Cylindrical Ring Gauges, Special Flush Pin 

Gauges, Solid TVpe Snap Gauges, Master Discs and 
Built-up Gauges. 




against bushing. Adjustment c 
tension governs power of stroke 


projects through b 


V airtight tilting ring in cylinder a 


if hushing, guided 


Turret Drill Head 70 

Featuring new type Indexing depth 

SMd 1 ^ 


stop mechanism which comprises^ cyllndri- 
whlch can he positioned through opening 
in housing. Drum is geared to head and 
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Aeroprops-for the busy pace of peace 


Proved in War, this General Motors Propeller will 
Serve the Skyways of Tomorrow 


WAR still demands the research, engi- 
neering, and production facilities of 
America's aircraft industries. But with 
final victory drawing nearer, the world 
of postwar aviation emerges into view. 

Super-transports will arch the miles that 
separate the cities of the nation, the hemi- 
sphere, the world. Planes more luxurious 
and swift than we have ever known 
will rise from a multitude of new airports. 


An important factor in this future is the 
new General Motors propeller known as 
the Aeroprop. The lightness, strength and 
simplicity that have meant so much in 
war performance will also be available for 
modern, peacetime flying. The Aeroprop 's 
ease and economy of maintenance . . . 
its automatic, constant speed opera- 
tion ... its simple unit construction . . . 
its ribbed-steel hollow blades . . . these 
and other Aeroproducts engineering 


advancements will play their part in 
flying's busy future. 

For aviation, when it turns to peace, 
can be expected to use the products that 
have proved their worth in war. 



Aeroprop Advantages — Lightness for pay- 
load . . . Strength for safety . . . Simplicity 
for easy service . . . Faster Automatic Pitch 
Change for flight efficiency . . . Full Feath- 
ering for engine protection . . . Engineered 
for reliability. 


A 

Aeroprop 


AEROPRODUCTS DIVISION • GENERAL MOTORS CORPORATION • DAYTON, OHIO 






Like Needles in Haystacks? 

Not when you have this New Book! 



Jaw? 


/ 
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Reconnaissance Flyers 
Wear RAY-BANS .... 


BAUSCH & LOMB 


ipss 




IV s rrirsisr i'£ fsfess 
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udcring your permanent mold aluminum 
ings from Acme you supply (he blue- 
tt, and Acme does the rest. Your casting 
toured in an Acme mold that is made 
n an Acme pattern. You can rely upon 
Acme mold to have proper gating and 
ring, permitting pouring at correct tem- 
ttures. Acme’s centralized responsibility 
articularly important in permanent mold 
k, where one mold may affect the quality 
housands of castings. 


le tools and patterns even before it 
ngs. And today. Acme engineering 
; unites with advanced foundry 
) give you the finest possible re- 
permanent mold castings with 
i, greater strength, and maximum 
lal accuracy — and machined ready 
bly — secure the facts on Acme 
oday. Recommendations and quo- 
imitted promptly. 
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victory, first: then- 

PRECISION BEARINGS FOR EVERY PURPOSE, INDUSTRIAL AND DOMESTIC 

W ar’s demands still call for all the output of the NORMA - 
HOFFMANN factory. But, already, far-sighted manufac- 
turers are working with NORMA-HOFFMANN engineers 
on their designs for. new and better peace-time products 
equipped with PRECISION BEARINGS. 

No “Re-conversion Problem” will hamper or delay 
NORMA-HOFFMANN post-war production. The moment 
peace is declared, all our vast facilities will be turned 
INSTANTLY to the production and prompt delivery of 
PRECISION BEARINGS for new and better domestic ap- 
pliances and for new and better tools for industry. 

Our Field Engineers, in all our District Offices, are 
ready to work with YOUR designers. Avail yourself of 
their experienced counsel NOW— without obligation, and 
of course in strict confidence. Write for the Catalog — Today. 




NORMA-HOFFMANN BEARINGS CORP’N., 

Afield ©ffices , NEW YORK • CHICAGO • CLEVELAND • CINCINNATI • PITTSBURGH • DETROIT • LOS Ah 


I. {founded V 
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Otto 

(' 


which the company subsidiary, Otto 
Airlines, operates on a twice-daily 
round-trip schedule between Blairs- 
town, Teterboro, and Atlantic City. 
The company also has an application 
- ' ' ,re the CAB for a regu- 




Steel tubing — plus ‘steel forgings — plus the" "know- 
how" of precision manufacturing . . . equals vitally nec- 
essary parts for war planes for Uncle Sam and his Allies. 

Here at Aircraft Mechanics, Inc., are fashioned thou- 
sands of forgings and welded tubular structural units for 
assembly into the fighting, bombing and cargo carrying 
aircraft which play such an important role in the defeat 
of the enemies of Democracy. 

Each , of these units — symbols of victory wrought in 
steel — are precision manufactured. Tolerances often are 
in- the tenths of thousandths. The skills to obtain such 
tolerances have been developed on our own production 

Now, our Army and Navy receive 100% of the pro- 
duction we produce. Tomorrow, this manufacturing 
"know-how" . . . our modem machinery and facilities 
. . . and our war tested manpower — can serve you. 

Write us, today, for full particulars regarding our abil- 
ity to produce quality goods within the time schedules 
most satisfactory to you. 



COLORADO SPRINGS. COLORADO 





fitted, and it affords a good view of the 
field and flying activities. A glass 
showcase displays flight gear and ac- 
cessories. The ground school scats 25, 
and for visual instruction there are a 
Continental engine mounted on a stand 
and an uncovered wing and fuselage. 
Maintenance charts are mounted on the 
walls. A door leads directly into the 
main hangar from the school. 

Overhaul and maintenance facilities 
are situated in a separate •building'fac- 
ing the main hangar. This structure is 
divided into three sections, oil and 
parts storage, the shop, and a com- 
bined hangar-paint shop. It is stated 
that due to having equipment not 


ordinarily found at private airports the 
shop is also handling overhaul and re- 
building work on planes purchased by 
private and commercial operators from 
military surplus stocks. An example 
of such “extra” equipment is a com- 
plete service for Magnaflux inspection 
of steel parts. 

Student enrollment now totals about 
80, with 15 to 20 percent of these being 
girls. The company has an arrange- 
ment with nearby Blair Academy 
through which special rates are given 
to the school’s students. It is stated 
that this has shown good results and 
that a large proportion of the student 
body is airtninded. Advantage is that 


the airport is near enough to the acad- 
emy so that pupils may visit the field 
without inconvenience and thus build 
up an interest in learning to fly. 

Bowman Otto put it this way : “Here 
at Lake Susquehanna we have built an 
airport that has all types of flight 
facilities, hotel and restaurant accom- 
modations, and the opportunity for all 
kinds of sports. We believe that it will 
be both a vacation and week-end spot 
for many pilots in the New York and 
New Jersey areas.’’ 

With this, plus a good maintenance 
base, plus an airline, this operator can 
readily make his opportunities grow — 
and pay dividends. 


Otto Aviation's Shop Equipment 


jf AIRCRAFT A 


LLOY BARS j 


Walkcr-TurniT 10 in. table saw. 
Walker-Turner '/j in.— % lip. drill press. 
Magnaliux Type XTV washer. 

Maguudux Type TF-2Q8R inspector. 

U. S. Electrical Co. 6 in. -'4 hp. tool grinder 


^ ...QUICKLY AVAILABLE^ 


Famco Machine Co. No. 2 arbor press. 

Gray Mills Type P70A portable parts 


Lynch Typ 



•e 15 lVt hp. air compressor. 
6RB38B2 Tnngar battery charger. 


t FROM RYERSON STOCKS j 


Howe 500 lb. weighing scales. 

Do Vilbiss Type QM-50-02 pressure feed 


Crop Dusting 

( Continued from page 167) 



Aircraft Quality Stocks: 

8630 ROUNDS 

Cold finishod annealed — cold finished 
heat treatod — hot rolled annealed. 

8630 HEXAGONS 

Conforms to specification AN-S-I4a. 
Cold finished heat treated. 

4130 ROUNDS 

Conforms to specification AN-pQ-S- 
684a. Cold finished annealed — cold 
finishod heat treated — hot rolled an- 

4130 HEXAGONS 

Conforms to specification AN-PQ-S- 
684a. Cold finished heat treated. 

8740 ROUNDS 

Conforms to specification AN-S-I6a. 
Cold finished annealed — hot rolled 
annealed. 

4140 ROUNDS 

Conforms to specification AN-QQ-S- 
752a. Cold finished annealed' — hot 
rolled annealed. 


RVERS0I1 STEEL 


has been found that a very small per- 
centage of the total time involved is 
taken up by the actual dusting opera- 
tion. Rain, even showers, can wash 
away the insecticides as fast as they 
are applied. Wind will prevent even 
distribution, though the area may be 
sufficiently isolated so that neighboring 
farms are not harmed. Steep hillsides 
are difficult to dust unless there is a 
wind blowing towards the slope, and 
if this wind becomes too strong the 
work will be impossible. 

Fortunately, the advantages are such 
that crop dusting — for the experienced 
operator — is not only good business, 
but good farming as well. To begin 
with, an acre can be dusted in a few 
seconds, and frequently 500 acres have 
been covered by one pilot in an hour. 
In fighting insect pests, time is of the 
utmost importance, since a few days in 
the life of a "bug" will mean the differ- 
ence between success and failure of 
the dusting. It is essential to catch 
them during that period when they are 
vulnerable to the dust, and because an 
entire crop will be infested with insects 
in the same stage of development, the 
work must be done fast or it will be 

An instance of this is given by a 
planter on the west coast of Mexico 
who dusted 7,500 acres of tomatoes and 
500 acres of peas with one plane, doing 
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The name "GRIMES” is invariably associated with 
aircraft lighting because GRIMES was a pioneer 
in designing and developing lights for commercial 
and private planes 10 years before the war. 
GRIMES experimentation and design are back of 
more than 120 different lights developed for every 
type of aircraft service. 

These pictures of the plant, equipment and facili- 
ties for developing and manufacturing lighting 
equipment are evidence GRIMES will continue to 
be first in "Aircraft Lighting". 

GRIMES MANUFACTURING CO. 
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to EVERY USER of 
SET-UP WHEELS 


HERE'S WHY so many plants have cast out set-up 
wheels for 

Abrasive Belts— Idler-Backstands 


They gained all these advantages: 

• Factory-controlled, uniformly sharp cutting surface 

• Choice of 17 grit sizes (24-Coarse to 500-Fine) 

• Instant Change from one grit to another 

• Higher Speeds, Cooler Cutting, Better Finish from 

• Greater abrading area (averages 3 to 1) and 

• Resilient Contact Wheel 

As Contrasted with: 

Difficulty of duplication — at best a massive surface 
Wasteful, messy job of roiling loose abrasive into wet glue 
Down-time to make grit (wheel) changes 
Time and space lost in preparation and storage 
Hard, unyielding cutting face 


installations, g 
of machines ot 
this modem, e 


is reports on increased output ( 


Use the Coupon 


BEHR-MANNING, TROY, N.Y. 

(DIVISION OF NORTON COMPANY) 


BEHR-MANNING, TROY, N. Y. 

Please sondyour new 8-pagefolder, "PLUS FACTORS," o: 
Company 


work which would have required 1,800 
men — if he could have obtained them 
along with enough machinery to keep 
them busy. In another case, a city- 
park was infested by caterpillars. 
Ground spraying was too slow and 
necessitated the exclusion of the public 
during the hottest part of the year 
when the facilities of the park were in 
greatest demand. The grove in ques- 
tion was 800 ft. long and 325 ft. wide. 
At any rate, the actual dusting time 
was 54 sec . — -done in the early morning 
before people filled the park. Result 
was that 99 percent of the insects were 
killed and the grove was saved. 

Another advantage possessed only 
by the airplane is that infestation spots 
in large crop areas can be spotted from 
the air while they are still small, and 
before sufficient damage has been done 
to permit observation from the sides of 
the field. 

In the Philippines, locust control has 
been found effective only when the air- 
plane was used. By dusting around 
the insects in the early morning, before 
they commence flying and then dusting 
in front of them while in flight, it was 
found that entire swarms of locusts 
could be destroyed. Previously, the 

ring of fire, which frequently did as 
much damage as the insects. 

As a business, crop dusting (and 
other uses of the plane in farming) 
can be made to pay a good profit. 
Across the letterhead of “Red” Jensen, 
of Sacramento, Cal., there is the head- 
line: “Crop Dusting — Rice Planting — 
Liquid Spraying — Fertilizing — Weed 
Control, Wet or Dry.” And below 
this is the line, “Jensen Crop Dusters 
. . . Since 1930”. When a man has 
stayed in the same business at the same 
place for 15 yr. lie has not only made 
it a success, but he knows well what 

In another part of his letter Jensen 
says, "Average cost of application is 
from 4< to 5# per lb., but within the 
past eight months there has been an 
influx of inexperienced operators who 
have forced the price down to 2 per 
lb., compelling experienced and estab- 
lished dusters either to compete at a 
loss or store their equipment.” 

The foregoing statement should be 
memorized by anyone who hopefully 
contemplates using crop dusting as a 
means of getting rich quickly.. A man 
of little or no experience — regardless 
of how good a pilot he may be — needs 
to learn a lot before he starts in this 
business. After he has learned what 
to do and how to do it, he must re- 
member that there is no money in work- 
ing at a loss. In fact, the more busi- 
ness he obtains in this way, the sooner 
he will be out of business. Unfortu- 
nately, in every branch of industry 
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never to have heard of this fact. 

Acquiring experience in dusting 
should not be difficult for the pilot who 
has logged sufficient hours to give him 
expert flying ability. Many of the 
larger dusting operators are willing to 
teach men with these qualifications. 
H. A. Poulin, of Central Airport, Ya- 
kima, Wash., states, “I need good 
pilots. I will teach them how to apply 
dusts and liquids, give them a course 
in elementary entomology, and pay a 
good salary. By the end of a year they 
should have sufficient experience.” 

Area which can be covered per hour 
is extremely variable. Open fields 
permitting long runs can be dusted at 
a rate of 400-500 acres per hour, while 
vineyards “hemmed in as usual with 
wires, trees, buildings, and irrigation 
standpipes,” generally require an hour 
of flying time for each 40 acres. 

For the benefit of those who would 
make their our dusting hopper, we give 
the following design and specifications 
by the U. S. Dept, of Agriculture: 

Preliminary considerations for the 
hopper suggested certain essential 
principles without structural changes 
in the plane: (1) a hopper with 
smooth, perpendicular walls to permit 
materials to settle to the bottom : from 
which they would be fed out .bv (2) 
an endless chain conveyor moving over 
the false 'bottom of the hopper; (3) an 
adjustable door at the front of the hop- 
per bottom; through which the con- 
veyor would deliver material to (4) a 
venturi tube parallel to the airflow and 
below the fuselage; whence it would 
be driven by the rush of air beneath the 
plane and distributed in its wake; and 
(5) a wind-driven propeller to operate 
the mechanism through a reduction 
gear, with a brake controlled from the 
pilot’s seat. Details are given in ac- 
companying drawings. 

Dimensional alterations would per- 

airplane. The hopper described is of 
29 cu. ft. capacity, for installation in a 
biplane powered with a 285 lip. engine 
with a cruising speed of 90 mph. and a 
payload — including hopper — of 984 lb. 
at takeoff. 

Mounting Hopper Unit 

The hopper is mounted behind the 
firewall and fills the front of the cock- 
pit at the CG of the plane. To insure 
safety and permit licensing, this hopper 
should be installed by mechanics 
thoroughly acquainted with the me- 
chanism of the aircraft 

The hopper is attached to the top 
longerons by 1^-in. T-sections, while 
the bottom rests on the lower fuselage 
members, with wood strips clamping 
the hopper and conveyor unit in place. 
Hopper is also bolted to top cowling. 


Power unit, comprising a small pro- 
filer and reduction gear, is mounted 
>n a bracket outside the fuselage and 
damped to the longerons. These latter 
ire protected by wood blocks and A in. 
vood strips. No parts of -the hopper 
ire attached to the fuselage without 
ntervening wood or rubber. 

As the weight of the load changes, 
he CG is still within the range for 
vhich the plane is approved. 

Specifications for Hopper 

Hopper is of sheet aluminum and 
ises all available space in the fuselage, 
he hopper bottom being approximately 
he width of inside fuselage. Hopper 


has an adjustable door over outlet end 
of conveyor to regulate amount of 
material. Walls are supported by 
angle braces, and sheet aluminum door 
is 27 x 37 in., with the cowling well 
braced round the opening. 

Drag-link conveyor has links made 
of i x 1 in. 17 ST aluminum angle, 4 
in. apart. Malleable iron No. 32 
chain is used, with R and L A-l at- 
tachments. Conveyor is as closely as 
possible full width of the hopper bot- 
tom and is driven by four No. 32.8- 
tooth sprockets on 3 in. shaft. Sprock- 
ets should be turned out as light in 
weight as possible. Shafting is sup- 
ported by dustproof, rubber, pillow 
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"Over and above the call of duty”. .. begins the citation of a coveted 
but never calculated award, for with that simple acceptance of the 
moment’s need, so aptly phrased in the inimitable slang of one 
immortal Ace, many a pilot "has seen his duty and done it.” ☆ ☆ 
So, too, must the plane measure up in performance and rugged- 
ness to necessity’s exacting demands, and we are proud to stress 
that American planes of all makes and types have delivered a 
magnificent performance to the honor and glory of the Air Corps. 
It is, however, our gratifying privilege to point to records set by 
the Thunderbolt on all fighting fronts which not alone demonstrate 
its versatility, but "over and above the call of duty” stress it s well 
merited reputation for "bringing them back alive.” 



REPUBLIC gfrp AVIATION 

farrn'ngdo,,. L I.. N. Y. ^ ^ 7 EronsriU.. Ind. 


AVIATION. August, 1945 


block ball bearings mounted to permit 
adjustments to be made on conveyor. 
Felt washers are used between bear- 
ings and conveyor box sides. Con- 
veyor box is .065 aluminum braced 
with 1£ in. angles. Hopper floor under 
conveyor chain is .091 aluminum with 
1J T-section supports. Conveyor is 
bolted to hopper bottom, thereby clamp- 
ing the assembly to the lower fusel- 
age members, which are protected 
by wood, fabric, or rubber. Door, of 
full hopper width, should open at least 
6 in. It is dustproof when closed and 
is made of .187 2S, JH sheet aluminum. 

Venturi "is adjustable and is full 
width of conveyor box. Tube is made 
of 17ST aluminum alloy. 

Power unit is provided with 18-in. 
dia. propeller connected to 48 : 1 re- 
ducing gear on side of fuselage. A 
brake with 1 in. wide drum is mounted 
on propeller shaft and is connected by 
.187 cable to hopper door control. This 
is for the purpose of stopping the con- 
veyor drive when hopper door is 
closed, preventing material from being 
packed into bottom section and dam- 
aging the mechanism. 

Twelve tooth No. 41 sprocket is 
mounted on gear box, while conveyor 
shaft may use 24-, 30-, or 45-tooth 
sprockets for varying speeds of con- 
veyor. Mounting bracket is clamped 
to upper and lower longerons. 

Controls for hopper door and pro- 
peller brake are in cockpit and are 
accessible to pilot. 

All outlets and openings where con- 
trols or cables enter fuselage or wings, 
should be protected by socks to prevent 
entry of dust. 


Plan for Feederlines 

( Continued from page 171) 
When there is good snow, there is a 
peak load, but when the snow cover 
goes bad, the bottom drops out of this 
source of revenue in a few hours. 

Area Certificate Proposed 

The Port of New York Authority 
recently suggested to the CAB that it 
consider the issuance of an entirely 
new type of certiflcate for non-trunk- 
line service — the area certificate. Such 
a certificate would grant a carrier the 
right to provide non-trunkline service 
within a described region. It would be 
written in such a way that the carrier 
would be left considerable discretion 
as to the precise towns to be served on 
particular schedules, thus providing a 
flexible operation. The carrier could 
then adapt the service to the need, with 
variance according to seasonal and 
other factors. 

In considering the merits of second- 
ary airline service, it must be remem- 
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bered that the entire United States is 
divided, either by geographic or eco- 
nomic boundaries, into a series of 
areas which could be efficiently served 
by such airlines. Many communities 
may themselves never originate suf- 
ficient daily business to qualify as a 
profitable stop for the multi-passenger 
trunkline aircraft of the future; how- 
ever, their annual total transportation 
requirements probably will add up to 
a nice business for a local operator who 
is able to shift his activities to any part 
of the area accordingly as the service 

Non-trunkline air service will com- 
plement, rather than compete with, the 
trunklines. Through the development 
of an extensive network of such routes, 
a great deterrent to full development 
of air transportation will be removed — 
that is, the present inability of the 
clientele to travel by air from a major 
city to communities off the trunklines. 

Feederline service holds out the 
promise of intensive cultivation of the 
short-haul air market. The average 
non-commuting rail trip is 144 mi., 
while 99 percent of auto and 90 percent 
of bus travel is within a radius of 
250 mi. Only 2 percent of airline travel 
is now for less than 250 mi., and most 
of this is within the thickly-populated 
sections around Chicago and New 
York. 

Development of air transport as a 
medium of transportation will require 
the optimum development of short-haul 
services. Accompanying this article 
are maps of two areas — one industrial 
and heavily populated, the other mainly 
agricultural — with several cities of im- 
portance. 

For example, in the State of Louisi- 
ana, the City of New Orleans is served 
by five airlines : Delta, to Ft. Worth 
and Atlanta; Eastern, to Houston and 
Atlanta; National, to Jacksonville; 
C & S, to Memphis and Chicago ; and 
Pan American, to Guatemala and 
South America. These five connect 
New Orleans with only five communi- 
ties in the state, but according to CAA 
there were 27 approved airports in the 
area at the first of this year. 

These communities can be joined 
by fast, efficient, non-trunkline service 
through the issuance of area certificates 
under which the operators will not be 
tied down to restrictive and inflexible 
route-and-ochedule patterns. 

In the New York area the non- 
trunkline problem is somewhat dif- 
ferent from that in Louisiana. Here, 
there is extraordinarily heavy trunk- 
line air travel between New York and 
Boston, Buffalo, Pittsburgh, and Wash- 
ington. But between these trunkline 
routes lie many smaller communities 
entirely without air service. 
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Regular trunk airline travel could 
not be profitably used in air communi- 
cation for such short distances. For 
example New England and Eastern 
New York have 60 cities with popula- 
tions ranging from 15,000 to 100,000, 
which do not have direct airline con- 
nection with New York City. Never- 
theless, these cities, with a total popu- 
lation of about two million, have a 
definite community of interest with 
New York. Their residents come to 
New York as the principal wholesale 
market of the United States and the 
center for many business services, such 
as accounting, advertising, credit re- 
porting, and finance, thus guaranteeing 
a continual exchange of traffic. 

In addition to commercial traffic, the 
entire area is important as a mecca for 
vacationists and week-enders from 
New York City and its environs. Air 
service can add a day to a week-end 
and two days to a vacation. It is nat- 
ural, therefore, to expect that, via air 
transport, the whole area will increase 
in importance as a resort and serve an 
ever-expanding market. 

The above instances could be 
adapted in varying degrees to almost 
all the states in the Union. They are 
merely examples of situations which 
may be found all over the country. 

Need of our smaller communities for 
air service is immediate. And the de- 
velopment of a flexible certificate fitted 
to the requirements of the non-trunk- 
line operator will be a definite step 
toward meeting this need. 


Wall Street Eyes Planes 

( Continued from page 179) 
panics, such as Ryan and Luscombe, 
are still at the peak of their war oper- 
ations and are thus in position to stead- 
ily enhance their financial position. 
Luscombe, for example, more than 
doubled production in the first 4 mo. of 
1945 over the like 1944 period. Its first 
quarter sales were $2,637,000 against 
$ 1 ,205,000 a year ago. Ryan, announc- 
ing its unfilled orders a few weeks ago, 
placed this backlog at $116,000,000. 

A number of personal plane com- 
panies, includuing Aeronca and Piper, 
have paid their first common stock- 
holder dividends within the last year. 
Usually, the placing of these stocks on 
a regular dividend basis not only de- 
notes a stabilized earning power but 
also makes the issues more attractive 
from the stockholder's viewpoint. 

Procurement of loans for expansion 
and working capital is not the problem 
it was before the war for the small and 
middle sized company in any industry. 
We have had the Reconstruction Fi- 
nance Corp. for more than a decade to 
furnish loans to railroads, banks, and 
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large corporations ; but this agency 
didn't figure actively in tile small busi- 
ness field. Now, however, Congress 
and the administration seem to be 
bending over backward to make sure 
small business is assured of all neces- 
sary working capital in the recon- 
version period and beyond. 

The Opposing View 

On the other side of the fence are 
those who see no reason for the in- 
vestor to get interested in the personal 
plane stocks just because civilian pro- 
duction is being resumed. Nor are 
they impressed by merger possibilities. 
It is their curbstone opinion that the 
military plane makers have all the 
plants, facilities, and most of the organ- 
ization they will want postwar. It will, 
they say, be a case of shrinking rather 
than merging. And the aircraft makers 
probably won’t be interested in buying 
a name, since their tremendous war 
production and success of their fighting 
planes has made their own names 
household words in some cases and 
given them all the prestige they need 
to introduce any product they wish to 
manufacture. 

Some astute Wall Street observers 
will tell you that their interest in the 
aircraft industry lies about 75% in 
military production, 15% in com- 
mercial transport output — and but 10% 
in the personal plane direction. In 
other words they feel that the aircraft 
industry must continue to rely on gov- 
ernment orders for its “bread and 
butter” production for an indefinite 

At the same time, with the possible 
exception of a few companies like 
Douglas and North American Avia- 
tion, these observers expect that nearly 
all the big companies soon will make 
their bid in the personal plane field be- 
cause of its acknowledged long-term 
future possibilities. 

But, they reason, it’s too early to 
get excited about those long-term pos- 
sibilities. It is still a limited field 
with many new entries. And it will 
be a long time, they venture to predict, 
before there will be a Ford in the 
personal plane field. Planes must be 
simplified, in their view, so that the 
the average person can easily fly them. 

Pres. W. T. Piper of Piper Aircraft 
Corp., largest prewar producer of 
private planes, made some observations 
to his stockholders last fall that are 
often quoted by those who are dubious 
regarding the immediate personal 
plane market. Declared Mr. Piper: 
“Technical improvements will make 
the postwar plane more useful than the 
previous models. However, it should 
be recognized that we do not have ade- 
quate airports and servicing facilities 
to accommodate a large number of air- 
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craft, and development of landing fields 
must go hand in hand with increased 
output of planes for civilian use.” 

Some Wall Street brokers take the 
position that it will be another year or 
two before the postwar pattern in the 
personal plane field begins to take 
shape. And remembering the casual- 
ties that took place in the automotive 
field after World War I, they counsel a 
“wait and sec” policy. It was during 
the forepart of the motor car industry’s 
greatest era of expansion that many of 
the producers disappeared. It is still 
too early, they contend, to pick the 
winners in the personal plane field. 

Meanwhile, there's no denying that 
the personal plane makers are getting 

to civilian production. They have 
garnered orders for thousands of 
planes with little effort, and they cer- 
tainly have the draw at the start on 
their big potential competitors who are 
Still concentrating on military work. 

Piper Aircraft, for example, expects 
to produce more than 5,000 planes in 
its first year of resumed civilian output 
— almost as many personal planes as 
the entire industry produced in any 
year before the war. Acronca has re- 
ceived more than 65,000 inquiries con- 
cerning both small airport operation 
and the purchase of light personal 
planes, and expects to begin delivering 
personal planes next month. 

Recent market forecasts have pre- 
dicted that around 20,000 personal 
planes may be produced in the light- 
plane industry’s first full year of civil- 
ian production. Although this figure 
seems small in comparison with war- 
time military plane output, it is still 
some two and a half times greater than 
the previous peak. 


Tudor and New Aerovan 

( Continued from page 1 77) 
range of visibility. View here while 
taxiing is stated to be through 200 deg. 
and to within 10 ft. of the nose. The 
fuselage, affording a level loading floor, 
has a large single rear door to permit 
direct loading, or driving in of cargo. 
Straight-sided, maximum fuselage 
headroom is given as 6 ft. 6 in., with a 
storage capacity of 530 cu. ft. 

Used as a passenger craft, light seats 
would be installed, permitting seating 
up to twelve passengers. Another ar- 
rangement could accommodate eight 
stretchers. 

Wooden, cantilever wings, with 50- 
ft. span have Miles external airfoil 
flaps and slotted ailerons. The craft is 
36 ft. in length, and height is 13 ft. 
6 in. Weight empty is stated to be 
3,000 lb., and maximum payload is 
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given as 1 ton. Fuel capacity is 50 
gal., and with this, a range of 450 mi. 
is predicated. Performance figures in- 
clude a 130 mph. top speed and a 
cruising speed of 115 mph., and it is 
also stated that the Aerovan can take- 
off or land within 100 and 260 vd.. 


Spartan 4-5 Placer 

(Continued from page 175) 
be able to fly from any moderate sized 
field, and will be capable of taking off 
over a 50-ft. obstacle in 1,055 ft. using 
15 percent flaps. Further, it is speci- 
fied that with 45-deg. flaps and brakes 
free, the Executive 12 would land in 
1,989 ft., or with brakes locked, in 679 
ft. 

Price, in the present judgment, is 
estimated at under $20,000, although 
with fewer accessories, it may go down 
to about $14,000. Size, performance, 
and price indicate that the Executive 
12 is intended for companies which use 
private air transports, for the business 
executive, or for the advanced sports- 


Planning Overhaul Shop 

(Continued from page 161) 
standard structure, would not be quite 
so efficient for a continuous-flow shop 
but on the other hand would adapt 
itself to intermittent process overhaul 
without the expenditure of large sums 
of money. Changes may be accom- 
plished quite easily, or the building may 
be sold to another organization with- 
out undue loss. Unless the operator 
contemplates an exceedingly large 
shop with continuous-flow overhaul, 
and feels called upon for the maximum 
of production in the minimum of time, 
it is not recommended that he invest a 
large portion of his capital in construct- 
ing a highly specialized building. 

At this point it might be well to 
recognize the American business atti- 
tude that aims towards “room for fu- 

YVith an airline, for instance, where 
engine overhaul is simply a factor in 
revenue cargo transport, it is quite 
possible to predict the rate at which 
overhaul facilities will need expansion 
to meet increased operating demands. 
For the repair station operator who 
regards engine overhaul as a revenue- 
producing end in itself, the business 
volume is far too dependent on ex- 
ternal variables for him to pin down 
his rate of expansion over a period of 

The writer recalls one such organ- 
ization that provided itself with enough 


hangar -space for a fleet of transport 
planes in spite of its relatively small 
market scope. Eventually, one corner 
of this magnificent structure was dedi- 
cated to the owner’s hobby — raising 
goats. 

A nearby competitor, on the other 

pccts. He set up business in a building 
so cramped that his hangar resembled 
the inside of an aircraft carrier. Pros- 
pective customers left the first hangar 
with an impression of an empty and 
dying business, whereas the second 
shop always seemed cozily busy in 
spite of the crowding. The common 
sense solution to the “future expan- 
sion” problem would appear to rest in 
a carefully thought out shop plan that 
will permit the incorporation of new 
processes without disruption. The air- 
craft engine starts its journey in dis- 
assembly, moves to cleaning and polish- 
ing, and continues through inspection, 
repair, subassembly, and final assem- 
bly, to regain its entity as an airworthy 
unit after test. Whether or not preser- 
vation and packing constitutes a true 
overhaul step is an academic question, 
but the overhaul manager will profit by 
giving engine preservation as much at- 
tention as he does any other shop 

When the decision has been made to 
operate a shop within certain definite 
capacity limitations, it is time to ar- 
range a tentative floor plan. Most shop 
superintendents will recommend a lay- 
out that eliminates irregular and un- 
systematic movements of engine parts 
as they go through the shop. Such 
conditions usually arise because opera- 
tors are not cognizant of the basic 
overhaul sequence, or because the stress 
of daily business overrides their good 

Shop superintendents who recom- 
mend a smooth flow of parts through 
the shop, are frequently thwarted in 

paper, a given layout might indicate a 
point midway between cleaning and 
repair as the best spot for inspection, 
but the building construction might 
make it desirable to place the inspec- 
tion benches elsewhere to take full ad- 
vantage of natural lighting. Floor load 
limitations, drainage, or ventilation, 
often point to a location other than the 
one theoretically desirable. 

An excellent example is found in the 
cleaning department’s location. While 
it is desirable to place cleaning near 
inspection, there are difficulties in keep- 
ing dust, vapor, and corrosive mate- 
rials away from the clean parts and 
delicate instruments. Two solutions 
usually are offered: The first involves 
steps to seal the cleaning department 
from the rest of the shop and to venti- 
late to the outside air in such a manner 
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that nothing will find its way back 
through open windows and doors. In 
the second system sandblast and chemi- 
cal tanks are housed separately at some 
point well away from the shop proper, 
but if parts are wheeled from one 
building to another, protection must 
be provided against rain and dust. 

Such items may appear trivial to the 
inexperienced operator, but a grain of 
sand in a master rod bearing may ab- 
sorb a month’s profits. 

From the standpoint of accessibility 
a test stand just outside the final as- 
sembly shop door is best, but test 
stand noise is a handicap to employees 
contributing heavily to fatigue, irrita- 
tion, carelessness, and also misunder- 
standing. 

Continuing the discussion of shop lay- 
out problems. let us consider the sub- 
down into the extensive series of sub- 
assemblies common to larger engines. 
Subassembly build-up of a single rear 
section or nose section from a 2,000 
plus hp. engine represents far more 
precision work than does the complete 
build-up of a 50 or 60 hp. lightplane 
unit. Moreover, the major sections will 
disassemble into secondary subassem- 
blies, and each of these divisions re- 
quires a specific area for its construc- 
tion. Obviously, a shop fitted to the 
needs of the lightplane owner, would 
be hard pressed to overhaul larger air- 
line power plants. 

Paradoxically, it may be wise to ar- 
range the shop machinery in a manner 
that is quite inefficient with respect to 
the engine overhaul sequence. For ex- 
ample an operator owns an expensive 
piece of equipment whose capacity ex- 
ceeds the requirements of the engine 
overhaul shop. By placing this ma- 
chine where it is available to another 
department, he may be able to derive 

Many airlines group their machine 
shop equipment without considering the 

gine parts into the machine shop when 
that particular machine is needed. 
From the standpoint of engine over- 
haul, this is inefficient, but when fitted 
into the over-all picture, it is good 

Work-in-process has been aptly 
tagged as “the graveyard of profits”. 
New parts and high payroll charges 
represent money invested with no re- 
turn until the job is paid for. If bottle- 
necks delay completion there is no 
chance of including all the interest on 
tied-up money in the customer’s bill, a 
further stimulus for finishing jobs 
rapidly. There is also the problem of 
storing finished parts while waiting for 
other work. Storing requires labor for 
cataloging, requires storage areas and 
thus is a waste of space, and calls for 
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Two factors affect the completion of 
work: First, the general shop layout 
and equipment; second, efficiency of 
scheduling within the organization. 
Haphazard scheduling results in over- 
loading a few machines while others 
are unused, also idle inspection or 
cleaning sections, while assembly or 
repair is swamped. Such occurrences 
incur unnecessary expense and careless 
work, and are likely to result in dis- 
pleased customers. For these reasons, 
jobs in an overhaul shop should be as 
carefully scheduled as planes on an air- 
line. The shop superintendent should 
know each job, its location, and stage 
of completion at all times. Nothing but 

Let us examine the layouts of several 
typical overhaul shops. The shops in 
our accompanying figures are tied in 
with aircraft repair stations. The first 
diagram (Fig. 1) shows a typical small 
airline shop. This airline maintains 16 
1,200 hp. engines with 30 men. The 
shop is 42x92 ft. overall. Engines enter 
at the upper right after removal from 
the airplane. Usually removed and 
placed on stands while in the main 
hangar, engines are occasionally 
trucked in. A two-ton monorail at the 
shop entrance handles such cases, as 
well as equipment and parts entering 

Once inside, the engine is disassem- 
bled and the parts cleaned. Portable 
racks carry the parts to the centrally 
located inspection benches, or in the 
case of accessories, to a small separate 
shop with special equipment. The dis- 
assembly and cleaning section con- 
tains 900 sq. ft., the accessory shop 
360 sq. ft., and the inspection depart- 
ment 504 sq. ft When inspected, the 
parts move into the assembly area and 
are distributed to the respective repair 
sections. A special area is devoted to 

handles reworks and repairs of a gen- 
eral nature. Subassemblies are built up 
on the benches along the machine shop 
and stockroom wall. Final assembly is 
accomplished in the central area under 
the two monorail hoists. 

Completed engines move into the 
hangar for mounting on a portable test 
rig. Final assembly requires 1,500 sq. 
ft., and the machine shop needs about 
600 sq. ft. A stockroom at the extreme 
left offers a convenient supply of gas- 
kets, small parts, and expendable items, 
while the centrally located office assures 
that no section is too remote from 
supervision. This layout is well-adapted 
to the custom shop type overhaul. The 
location of the inspection department 
might be criticized from the standpoint 
of poor natural lighting, but a care- 
fully planned system of artificial il- 




Flexible Metal Hose for Every Industrial Use 


CHICAGO METAL HOSE Corporation 

I I mRVUIOOD, ILLINOIS 


• REX-FLEX Stainless Steel Flexible Metal 
Tubing was developed especially for the 
aviation industry. So it has the strength 
. . . lightness . . . flexibility . . . high 
vibration qualities . . . heat and corrosion 
resistance . . . and pressure tightness that 
aircraft applications demand. In addition, 
REX-FLEX is manually bendable in multiple 
planes. Thus it can be fitted in place- 
installation is simplified, elbow fittings are 
eliminated. 

C-M.H.’s complete aircraft line also 
includes Stainless Steel Bellows, Shielding 
Conduit, Avioflex Oil Line Hose, Cellu- 
Lined High-pressure Hydraulic Hose, and 
Avio-Tite Re-attachable Couplings. C.M.H. 
engineers are qualified by long experience 
to help solve your aircraft flexible metal 
hose problems. Write today for full details. 
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HEAT TRANSFER 
SPECIALISTS 


TO THE AVIATION INDUSTRY 



Changes come fast in the aviation industry. New ideas replace old, and make new prob- 
lems in heat transfer. For more than a quarter century, Young engineers have worked 
with aircraft engineers, solving new problems as they came . . . developing oil coolers, 
coolant radiators, supercharger intercoolers, cabin heaters and temperature regulating 
systems. That’s why Young stands ready now with the experience and manufacturing 
facilities to design and produce special or standard heat transfer units for every need. 

Young 

HEAT TRANSFER PRODUCTS 


YOI'.W It A IH AT Oil CO., Dept. 205-11, Racine, Wig., II. S. A. 



lumination cancels out this difficulty. 

Floor plan in Fig. 2 is representa- 
tive of a private airplane and engine 
shop operated by two men in partner- 
ship. While not large nor extensively 
equipped, it has been a profitable and 
solid business in a brick building at 
the airport. A ramp allows medium 
sized planes to enter the* somewhat re- 
stricted hangar space. At the opposite 
end of the building, a roadway con- 
nects with the main highway and with 
the railroad siding across the street. 
Parts, equipment, and customers enter 
from this side. One corner is occupied 
by a reception office, manager's office, 
record storage space, and washrooms. 
A swinging door over a small counter 
opens into the stockroom from the re- 
ception room. In addition to being a 
convenient arrangement for across- 
the-counter sales of parts, this permits 
a close linkage between the business 
office and stockroom. Paper work is 
thus handled quite directly and inven- 
tories of spare parts may be trans- 
mitted verbally from the stockroom di- 
rectly to the books. 

Machine shop equipment includesonly 
basic tools and some special accessory 
test equipment. Inspection and repair 
are handled in this one room. A short 
distance from the main shop, two small 
metal structures house the cleaning 
and sandblasting operations. Fire and 
contamination problems from these two 
sources, serious in the small shop, are 
eliminated. One side of the hangar 
space is devoted to aircraft woodwork- 
ing equipment ; the other side provides 
benches for engine subassemblies, a 
small parts washing stand, and tool 
cabinets under the benches. Engine as- 
sembly and disassembly are conducted 
just outside the machine shop door 
underneath a monorail chain hoist. 

tion of the unbalanced type of opera- 
tion mentioned previously. As far as 
an organized flow of parts through the 
shop is concerned, no such facilities 
exist. Equipment does double duty for 
aircraft and engine work. The secret 
of making money in such a shop (and 
this shop has made more profit than 
many larger ones) lies in skilled per- 
sonnel who are always busy. These 
men are accustomed to working to- 
gether. They supplement each other's 
efforts without close supervision. 

To be more specific, let us assume 
one mechanic is working on an engine 
assembly that requires the accomplish- 
ment of another mechanic's task before 
it can be completed. Rather than waste 
time waiting for this second operation 
to finish, the first mechanic will step 
into the airplane department for a few 
hours, or if his services are not needed 
there, he might go ahead with the 
fabrication of a special tool to add to 
the shop equipment. Such men, who 
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30-40-50 degrees and more below 
zero! That's how cold it is up where 
the B-29’s fly. And our boys who fly 
them must be given every protection 
that science can devise to guard 
men against those paralyzing tem- 
peratures, to keep them as warm and 
comfortable as possible on their 
hazardous missions. 

One of the most important means of 
getting such protection is the use of 
Fiberglas* Aircraft Insulation in the 
compartments and cabins. It helps 
keep heat in — cold out. 

Fiberglas insulation, for aircraft of 
all types, is made of fine fibers of 
glass, bonded together into a flexible 
blanket form. It is so light that 20 
square feet, one inch thick, weigh less 
than a pound! And this feature is 
carried through in service because the 
fibers, being glass, do not gain weight 
by moisture absorption, even under 


conditions of extreme humidity. Fiber- 
glas is noncombustible, too. 

This combination of properties, 
found only in Fiberglas, has given 
designers the weightsaving material 
they needed in aircraft, where every 
ounce is of vital importance. 

Furthermore, these soft blankets of 
Fiberglas provide highly efficient 
acoustical insulation. The nerve-shat- 
tering high-pitched vibration noises 
and the monotonous drumming 
roar from the motors are damp- 
ened and absorbed. 

These Fiberglas blankets 


clean, chemically stable, resistant to 
corrosive vapors, are odorless and do 
not absorb odors. 

Fiberglas in this and other forms is 
being used in the production of count- 
less military and essential civilian 
products. Perhaps your products, or 
those which you are planning, can be 
made better with Fiberglas. Now is the 
time to get complete information. 
Write: Owens-Coming Fiberglas Cor- 
poration, 1891 Nicholas Build- 


Fiberglas 


n. M. Beg. V. S. PM. OIL 
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DEGREASER 

When parts cleaning hours are whittled down to minutes, when the time 
wasted by a mechanic in cleaning parts is eliminated, when cleaning 
materials are salvaged, not thrown away — that's time saved and money 
made in parts cleaning. All of this adds up to the performance of the new. 
modern, remarkably fast "Circo Chief' twin tank degreaser— a "3 minute 
record” cleaner of dirty greasy parts, equalled by no other cleaning unit. 
It is by far the greatest advancement made in parts cleaning in twenty-five 
years. "Circo Chief' deans parts five different ways> hot solvent vapor 
cleaning (automatic), drying (automatic), spraying (automatic), dipping and 
soaking. Method best suited for the job depends upon the condition of parts. 
Anyone can operate the "Circo Chief— it starts and stops automatically, 
heats automatically, and feeds itself solvent automatically. All the oper- 
ator does to vapor clean is feed it parts — the unit does all the cleaning. 
Solvent is non-flammable and all types of metal parts can be cleaned at 
the same time without any harmful effects. 

This you can depend upon — the "Circo Chief will clean and dry metal 
parts faster, more economically, more thoroughly with less effort, less of 
mechanic's time, at less cost than any other unit or method on the 
market. It will show bigger profit on each and every job. See it in action 
and you'll sell yourself — it's a revelation. 

f |Pf A PRODUCTS COMPANY 

2835 CHESTER AVE. • CLEVELAND 14, OHIO 


can see for themselves what needs to 
be done, are the backbone of a success- 
ful small shop. 

Storage and warehousing facilities 
are sometimes an absolute necessity at 
an overhaul shop. If many engines 
must be stored, some thought should 
be given to a structure that will keep 
them clean and dry. Moreover, it is ex- 
tremely important to make arrange- 
ments so engine boxes may be opened 
for periodic inspection. 

To summarize, one basic rule is 
fundamental to setting up an engine 
overhaul shop : Decide what the busi- 
ness scope will be — then match the 
structure, equipment, and personnel to 


CAB and Airline Securities 

(Continued from page 170) 
railroad companies, generally, to se- 
cure the funds needed to provide the 
public with adequate transportation 
facilities. 

The contrast of the over-all capital 
structure of the airlines with that of 
the railroads where complex capital 
structures and excessive debt financing 
through bonds are commonly encount- 
ered, is striking. It is true, of course, 
that the relatively small fixed plant and 
properties owned by an airline do not 
encourage much borrowing on a long- 
term secured basis, but this is perhaps 
an advantage in the long run. Equity 
or stock financing, which has in a 
measure been forced on the airlines, is 
particularly desirable in times of poor 
earnings, when a stoppage of dividends 
is accordingly all that occurs rather 
than failure to meet bond interest 
charges with consequent foreclosures. 
This is something that the railroad 
companies have, in many instances, 

As a general rule, transportation 
organizations of any kind, when over- 
capitalized, cannot earn a fair return 
on the face value of their securities. 
In such cases, however, it is a natural 
tendency on the part of these com- 
panies to pay interest and dividends 
and to use for this purpose money 
which is in part made available by the 
failure to properly maintain their prop- 
erties. This has often been the situa- 
tion among the railroads, but because 
of the small amount of airline capital 
invested in anything but operating 
equipment it is unlikely to become the 
case with these companies. It ap- 
pears that the airlines, at least up to 
the present, are also immune to the 
possibilities of foreclosure due to de- 
faults on bonded indebtedness. 

The current capital needs of the 
airlines arise out of the necessity of 
keeping abreast of aeronautical ad- 
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vance by the purchase of new transport 
and operating equipment. As time has 
passed, raising of capital by these 
companies has become less difficult, 
and the nature of their financial struc- 
tures has become a favorable factor in 
this connection. For example, fewer 
shares of additional stock can be sold 
at higher prices to obtain required 
money, leaving capitalizations still 
relatively small and simple. Raising of 
additional capital is aided by the fact 
that new funds go directly into flying 
equipment which almost immediately 
produces revenue. 

The airlines are not faced with the 
problem of making huge outlays for 
land, roadbeds, tracks, bridges, and 
the like, as were the railroads. Even 
when new routes arc obtained by an 
airline, practically the only capital 
cost may be for additional flying equip- 
ment and some airport and traffic solici- 
tation expense. It is likely that for 
some time to come the financial needs 
of the airlines, as well as those of the 
manufacturers who sell them equip- 
ment, can be met through the use of the 
chattel mortgage, the conditional sales 
contract, and the equipment trust certi- 
ficate. 

To be sure, as the CAB points out, 
the ICC was given the power to regu- 
late railroad securities by the Trans- 
portation Act of 1920, but it must be 
remembered that this grant of power 
was not an enactment standing by 
itself but was, instead, an integral part 
of a comprehensive system of regula- 
tion of interstate commerce and inter- 
state carriers. At that time, Congress 
rightly considered that the most es- 
sential and vital object of regulation 
was to bring about an adequate trans- 
portation service, and that the credit 
of the railroads was the foundation 
upon which service of these carriers 
rested. 

That such credit might be reestab- 
lished, after the period of Federal 
operation of the railroads, and further 
strengthened and sustained, Congress 
adopted several measures among which 
was the regulation of securities issues. 
Such regulation was, therefore, pro- 
vided by Congress not solely for the 
protection of investors, nor for the 
express purpose of avoiding conflicting 
State regulations, but as a necessary 
part of the constructive program 
whereby the Transportation Act of 
1920 sought to build up the nation’s 
railway systems so they would be pre- 
pared to carry an increasing amount 
of traffic. 

No comparable situation as to the 
airlines exists today. Instead of being 
financial wrecks with an unsavory 
financial background, the airlines are in 
an excellent financial position with 
no such history as had the railroads. 


CURT'S Oepe 
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Giant Army Dredge 
Relies on Curtis 


Compressor to Start 
320 H.P. Diesel 


This new ASD Hydraulic Dredge, built 
by American Steel Dredge Company 
for the U. S. A. Engineer Corps, is 
designed to operate in isolated loca- 
tions for long periods. Its power plant 
cannot fail. 

A Curtis Air Compressor maintains 
a minimum of 200 lbs. pressure in a 
large air storage tank, used to start 
the main Diesel Engine which is 
directly connected to the dredging 

Here’s but another example of 
the recognition accorded Curtis 
equipment. For years Curtis has 
set the highest standards and per- 
formance records for economical 
dependability throughout a long, trouble-free life. Here are 
some reasons why: 


/tapered roller bearings /carbon-free disc valves 

/CENTRO-RING LUBRICATION /AUTOMATIC PRESSURE UNLOADER 

/ PRECISION CONSTRUCTION THROUGHOUT 
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• Because of fheir exceptional operating efficiency and 
uniform frequency response characteristics, Permoflux midget trans- 
formers have literally hundreds of practical applications where size 
and weight are determining design factors. Developed by Permoflux 
engineers, with new materials and manufacturing methods, they 
are available unshielded, shielded or hermetically sealed for your 
specific requirements. Why not let us design a unit for you? 

Permoflux Speakers Assure 
the Best in Tone Reproduction 

Their wide frequency response, ex- 
treme sensitivity and rugged mech- 
anical design have established new 
concepts of tone realism. Permoflux 
speakers in sizes from 2" to 15", with 
power handling capacities from 1 
to 20 watts, are available for your 
post-war developments. 





PERMOFLUX CORPORATION 

4900 WEST GRAND AVE., CHICAGO 39, ILL. 



In fact the existence of the Securities 
and Exchange Commission, something 
unknown when the railroads were 
passing through their financial vicissi- 
tudes, is probably all we need both now 
and in the future to protect investors 
and the airlines themselves. 

And since the airlines may meet 
their financial needs by the compara- 
tively simple methods mentioned 
above, the question arises as to 
whether there is any real need for 
the CAB to be granted an additional 

such as the Board now requests. Cer- 
tain objections may be raised to this 
type of control, as follows : 

1. CAB control would place the 
airlines in such a position that they 
would probably be unable to take ad- 
vantage of favorable situations in the 
money market. Changes in this 
market are often sudden. An airline 
could not act as quickly as it can now 
to take advantage of some favorable 
opportunity, if the securities to be sold 
had to have, in advance of sale, ap- 
proval of some public body other than 
the SEC. Such approval could only 
be given after investigation, which 
would, if previous experience in CAB 
matters is any criterion, cause material 
delay. 

All government regulation tends to 
bureaucracy, delay, undue expense, 
and waste of time by all parties con- 
cerned. No matter how simple the 

tion of each one by itself, and ample 
time must be allowed for each. Any 
government bureau is handicapped in 
expediting its business, because care 
must be taken lest it fail to give every- 
one interested an opportunity to be 
heard, due to fear of criticism by Con- 
gress: and, also, lest through a short 
cut it might be guilty of an error of 
judgment for which criticism might 

2. CAB control could be objection- 
able because it might tend to mislead 
investors and thereby injure instead 
of benefit them. If the CAB should, 
for example, fix a minimum price for 
an issue of stock or possibly bonds (if 
the airlines should ever have to resort 
to this type of borrowing), it would 
thereby appear to place its approval on 
their value. Many investors would 
buy securities because of faith in the 
Board's judgment. It might well 
soon develop, however, that the Board 
could make mistakes. There would be 
many cases where securities could not 
yield the expected returns or long com- 
mand the established price in the 
market. 

Judging, however, from experience 
of the ICC in regulation of railroad 
securities this may not be a very strong 
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argument. In the case of railroad 
stock and bond issues, investors have 
not relied very heavily upon the judg- 
ment of the Commission. In fact, a 
survey conducted by the writer re- 
vealed that very few investors knew 
that the ICC had anything to do with 

ing. The same lack of understanding 
was also true regarding the average 
“commercial banker” (as distinguished 
from the “investment banker”). Cor- 
respondence with a large number of 
members of the American Bankers’ 
Assn, revealed the fact that many, 
while they knew of the work of the 

tirely unaware of its work in connec- 
tion with railroad securities. 

3. CAB control would tend to re- 
strict airline enterprise and foster fur- 
ther paternalism in government by 
transferring too much detailed author- 

sponsible managers to public officials. 
There might easily be an increase in 
the unfortunate tendency, already no- 
ticeable, for the Board to encroach 
upon functions of actual airline man- 

In defense of the Board it should be 
recognized that it is often difficult to 
say just where regulation leaves off 
and management begins. So many of 
the activities of the airlines are today 
directly under the control of CAB that 
the area left open for free action of 
the boards of directors of such car- 
riers is considerably limited. Of this 
area left clear for free action the part 
devoted to questions of finance is per- 
haps the largest, and surely not the 
least important. It would seem to be 

fraln from entering that field, other 
than upon the clearest evidence of pub- 
lic necessity for so doing. Unless the 

course of action which is clearly op- 
posed to public interest, the Commis- 
sion should refrain from interfering 
with the management's judgment. 

Congress has relied upon private 
management and enterprise for pro- 
viding an efficient air transportation 
service. This would seem to imply that 
the Board, in carrying out the regu- 
latory task, should leave all possible 
scope to the carrier's managers, sub- 
ject to considerations clearly affecting 
public welfare. 


Review of Patents 
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^ HARRIS MOUNTS 

It is impossible for delicate instruments such as those used on 
planes, radios, or in the electronic field to take jars, jolts, shocks, 
and vibration and still maintain their accuracy or function efficiently 
for any length of time. 

Harris Mounts cradle, cushion and protect instruments by absorb- 
ing up to 90 per cent of this "rough going" which is the death 
knell to sensitive precision made-instruments. 

Harris mounts are rugged, yet, extremely light in weight. They are 
made in accordance with Army-Navy standards to suit any combi- 
nation of weight, frequency, deflection, or operating condition and 
come in plate and cup form. Send in for free Bulletin Series 1022, 
giving complete data on Harris Mounts. 

Our engineers, long experienced in the field < 
of engineered vibration control, will gladly jj 
work on your problem with your engineers. I 
Just drop us a line. 


I PRODUCTS COMPAN 

4 , OHIO, U. S. A. 
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Lockheed Aircraft Corporation, Burbank, California •‘SSJgJT- years ahead in tbe science of flight 
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EVERYWHERE YOU LOOK, YOU SEE 


Sensenich Propellers 


T HAT is not an idle boast. 

Sensenich, in twenty years, 
has become the world's largest 
manufacturer of wood air- 
craft propellers. There is 
scarcely a pilot in America 
who hasn’t flown behind a 
Sensenich propeller. 

For years, Sensenich has 
been standard equipment on 
aircraft powered under 250 
HP made by leading aircraft 

Sensenich is stocked and 
sold by all of the country’s 
leading distributors who, in 
turn, supply hundreds of air- 
craft service operators and 
other retail suppliers. 

When you visit airports or 
schools, military or civilian, 
look at the flight lines. You’ll 
find Sensenich right on the 


When you leaf through the 
pages of your favorite aviation 
journals and directories, note 
the propellers on the ships 
shown in the editorial pages 
as well as in the advertise- 
ments. More often than not, if 
the propeller is made of wood, 
you can see a tiny trade mark 
shaped like this: 

That is the sign of Sensenich 
. . . the sign of a good pro- 
peller ... a sign you can trust. 
Sensenich Brothers, Adjacent 
to Municipal Airport, 
Lancaster, Pa.; West Coast 
Branch, Glendale, Calif. 

* Piper, Aeronca, Taylorcraft, 
Fairchild, Culver, Stinson, Ryan, 
Ercoupe, Grumman, Bellanca, 
Howard, Lus combe, Meyers, 
Monocoupe, Porterfieldi 
Rearwin, Funk, Boeing. 



Repair service cow available an a, 
wood propellers. Prompt service. Address Senseeich I 
PROP SHOP, Lancaster, Pa.; or Glendale, Calif. 
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Protects the AlevUtt&t’d Lungs l 


On the underside of each of the Martin 
"Mariner’s” twin motors is an oil cooler 
panel that sucks in the air which cools the 
oil system. The leading edge of this 
assembly is molded for the Glenn L. 
Martin Company by Richardson. Molded 
INSUROK is used because it prevents 
kinks in the nose, protects it from exces- 
sive wear and tear, and thus reduces main- 
tenance and replacement. In addition. 


INSUROK saves tank welding on sheet 
metal parts, and simplifies assembling 
operations. 

The Glenn L. Martin Company’s experi- 
ence is typical of how Molded INSUROK 
—properly used— can serve industry effi- 
ciently and economically. Let Richardson 
Plasticians show you what INSUROK 
— Molded and Laminated — can do for 
you. Write today for full information. 


UNSVROI ^ ’Pieeidioti ‘Piadiicd 


RICHARDSON COMPANY 
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IYIMI n KUHU 

of Industry 


The steadily increasing demand for 
Allied’s precision workmanship from 



the very beginning has fostered the 
enlargement of its working area from 
5000 square feet in one plant in 1915, 
to 275,000 square feet in four great 
plants today. This growth over a period 
of 30 years . . . steady and consistent . . . 
places Allied solidly on the main road 
of industry . . . establishes Allied as a 
standard source of precision tools and 
parts in great quantity for automotive, 
radio, home appliance, plastics, aviation, 


furniture, electrical, farm implement and 
many other mass production manufac- 
turers. Send in your blueprints ... or 
write to Allied, now. 

k k k 

"IT'S AN ALLIED PRODUCT." In its four plants shown 
above— two in Detroit and two in Hillsdale, Michigan 
—Allied makes special cold forged parts, cap screws, 
etc.; hardened and precision ground parts; sheet 
metal dies (from the largest to the smallest); R-B In- 
terchangeable Punches and Dies; jigs, fixtures, steam- 
heated plastic molds and special production tools. 


ALLIED PRODUCTS CORPORATION 


Department 26 
4614 Lawton Avenue 
Detroit 8, Michigan 
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Even if it’s just a push-pull rod, 

Fafnir shoivs maintenance reduction . . . 
space and weight saving 

with anti-friction GUIDE BEARINGS 


In aircraft design and operation 
no details are "mere” details. Even 
a push-pull rod must work smoothly, 
demand a minimum of maintenance 
and economize on space and weight. 
They used to make trouble. That 
was before Fafnir helped aircraft 
designers by developing ball bear- 
ing guides. They cut out a periodic 
greasing job and took the vibration 
out of important controls. 

Like all Fafnir Bearings for air- 
craft, these Guide Bearings depend 
for their savings on the use of high- 
quality, heat-treated steel and the 
precise designing of accurate con- 
tours of single-piece races. Double 
shields and pre-packing with lubri- 
cant, cadmium plate or stainless steel 
for all exposed surfaces. 

Fafnir Guide Beaaings come in 
two sizes. Each is a complete unit 
ready for easy installation. 



There is no anti-friction problem 
too large or too small in aircraft de- 
sign to benefit from Fafnir expe- 
rience and facilities. The list of air- 
craft-specialized Fafnir Bearings is 
already long and will continue to 
grow. When bearing problems call 
for either "standards” or "specials”, 
try Fafnir first. The Fafnir Bearing 
Co., New Britain, Connecticut. 



FAFNIR 

BALL BEARINGS 

For Aircraft Engines and Controls 
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- — r Aircraft is basic business with Doak. We are not 
merely “converted” for the duration so we do not 
intend to reconvert. Ours is a complete metal- 
working factory set up for the purpose of pro- 
ducing aircraft parts and assemblies . . . having 
all necessary departments to do the entire job 
right in the plant. So we are in aviation for “keeps” 
. . . and invite continuous aircraft assignments. 
Doak Aircraft Company, Inc., Torrance, Calif. 


MANUFACTURERS OF COMPLETE AIRCRAFT ASSEMBLIES 


1646 Precision Electronic Items 



This MALLORY Catalog 
Lists Them All 


F OR convenience in ordering electrical and elec- 
tronic components, keep your Mallory catalog 
at your elbow. It contains noth physical and elec- 
trical data on more than 1600 items in the line of 
standard Mallory Approved Precision Products. 

Use of this Mallory catalog can pay substantial divi- 
dends to design engineers. Selecting parts for a big 
production run . . . trying to eliminate extra tooling 
time for special items . . . it’s frequently possible to 
find standard Mallory products that are just right — 
while designs are still being blueprinted. 


Your nearby Mallory Distributor can help you, too; 
when you’re ordering parts for tests and experi- 
mental work, pre-production models, or replace- 
ment and maintenance. On orders of this type, 
his experience can save you time. Usually a phone 
call will assure you of prompt delivery. 

See your Mallory Distributor, or write us today for 
your free copy of the Mallory catalog. 

You’ll save time and money if you 
consult this catalog — and your Mallory 
Distributor — regularly. 



MallorY 


Approved ■ 
Precision Products 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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P rotek-sorb assures your product reaching 
consumers in any climate factory-fresh, 
ready for immediate use without cleaning 
and tampering with adjustments. 

Your product is judged by what the con- 
sumer receives. Research, care in design and 
manufacture, all are of no avail if rust, cor- 
rosion, mildew and mold take their toll 
while your goods are in transit 
and storage. 


Rigid metal moisture barriers, with Protek- 
Sorb silica gel, have proved their efficiency 
and economy in the armed forces. They can 
be used and re-used — with activated Protek- 
Sorb in shipping new material ... in making 
returns to factory for repairs ... in storing 
rebuilt assemblies. Consult Davison packag- 
ing engineers regarding your present and 
post-war problems wherever moisture 
damage is a hazard. 


THE DAVISONI C|EM I CAL CORPORATION 
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N OW you can be certain that 
your low-capacity spot weld- 
ers will be precisely controlled, 
insuring better welding results. 
When connected to a suitable 
transformer, this control, used 
either on a bench welder or with 
welding tongs, makes an ideal 
combination for welding of all 
sorts of small parts. A good ex- 
ample of this is in the welding of 
tube parts where tungsten, femico, 

molybdenum are constantly being 
welded with good results. 
Synchronous Precision Timing 

You know that accurate control 
of weld time is essential to the 
consistent welding of small parts, 
because the optimum weld time 
for high production and little 
distortion is less than ten cycles. 


In fact, it is often only 

Synchronous preci- 
sion timing enables you 
to adjust the weld time 
in one-cycle steps from 
one to ten cycles. Also, 
with this type of timing 
you are assured that the preset 
timing will be exact (no deviations 
from weld to weld). 

Electronic Heat Control 
You also know that, in welding 
small parts, it is vital to have a 
means of adjusting the current to 
very close values, as relatively 
slight changes in welding current 
will result in either no welds, weak 
welds, or burned parts. Adjustable 
electronic heat control provides 
the necessary preciseness of current 
control for welding small parts — - 
especially those metals and alloys 
which are difficult to weld con- 
sistently. 

Flexibility of Operation 

This equipment is suitable for 
operation on either 230- or 460- 
volt, 60-cycle power supply. Be- 


GENERAL m ELECTRIC 


cause the tubes have the same 
current rating on either voltage, 
the transformer that is used on a 
460-volt supply can be twice as 
large as that required on a 230-volt 
source — this will approximately 
double the secondary or welding 
current. 

How This Control Can Help You 

If you’re doing small welding 
jobs, this control can undoubtedly 
help you speed up production by 
providing precise welding control, 
and thereby reducing rejects. Our 
local office will be glad to send 
you further information on the 
CR7503-A140A2 timer, or talk 
over the possibility of installing 
these controls on your assembly 
line. However, if you prefer, write 
directly to General Electric Co., 
Schenectady 5, N. Y. 


RESISTANCE-WELDING 

CONTROL 

Buy all llw BONDS you can— 
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LOW-RESISTANCE CONNECTIONS FACILITATE 
USE OF ALUMINUM AIRCRAFT CABLE! 


Tests on New Burndy Method show 
high electrical and mechanical 
efficiency 


One of the drawbacks which has seriously retarded 
the use of small-sized aluminum cable for electrical 
conductors has been the difficulty of making reliable, 
permanent, low-resistance connections. This is due 
principally to the tenacious, transparent film of alu- 
minum oxide ordinarily present on the metal. The 
oxide not only causes extremely high contact resistance 
between the outer cable strands and the connector 
contact surface, but it also causes high transverse 
resistance from strand to strand within the cable itself. 

Public utilities and other users of large-size aluminum 
conductors have solved this problem by coating con- 
tact surfaces with a protective compound and then 
scratch brushing to break up the oxide film. This 
method is impractical, however, with small cables 
which have a large number of small strands, and where 
the connectors used have small barrels. 


Terminal Con- Compound Filler 


A Practical, Efficient Solution 

Intensive research on this problem by Burndy Engi- 
neers, has resulted in aluminum connectors which 
provide connections not only permanent and high in 
electrical efficiency, but also practical from the stand- 
points of convenience and over-all costs. In fact, instal- 
lation procedure remains identical with the present 
rapid method of indenting small wire connectors with 
a Burndy Hytool. 

In manufacture, the surfaces of these new Burndy 
aluminum connectors are etched chemically, and while 
the oxide-free surfaces are still wet, they are zinc 
flashed, and later plated with zinc to provide a mechan- 
ically strong coating. Thus, the reformation of the oxide 
film is prohibited. 

The barrel of each zinc-plated connector is then 
filled with a special compound of zinc dust suspended 


in petrolatum jelly. Thus, when the cable is inserted 
into the zinc-compound-filled barrel, and the con- 
nector is indented to the cable with a Burndy Hytool, 
the compound is forced down between the strands of 
the cable. This breaks through and disperses the oxide 
film on the individual strands, and prevents further 
formation of oxides or other products of corrosion. 

, As will be noted from the table, the electrical con- 
ductivity of the finished connection is practically 
double that of an ordinary non-treated aluminum 
connection. 



The curve shows clearly the ability of these new 
Burndy connectors to maintain a low resistance after 
exposure to corrosive agents. 

It should be remembered, however, that the most 
satisfactory method of connecting aluminum cables 
is by the longitudinal indent method. For only this type 
of indent forces the individual strands to shift and 
rearrange themselves, thus exerting a wiping action on 
each other which helps to remove the oxide film. 



Burndy HYDENT (indent-type) Connectors 



Laboratory Report Available 

A complete laboratory report on 
this new Burndy method of con- 


has been prepared and copies 
can be secured by writing to 
Burndy Engineering Company, 
Inc., 107-A Bruckner Blvd, New 
York 54, N. Y. ADVT. 
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Schatz Ball Bearings meet the most exacting 
Army-Navy requirements. 

Closest tolerances are faithfully observed. 

All tolerances and dimensions conform with 
Specification AN-B-4A. 


Schatz 

BALLBEARINGS 

0 


Schatz Ball bearings are firmly secured in 
pulley by "staking" on sides. 

When you use Schatz, there is never any 
doubt about accuracy, — one of the many 
commendable features of Schatz Ball 
Bearings. 

Be sure that the bearings you specify, are 
as accurate and dependable as Schatz Ball 
Bearings for aircraft control. 


Schatz 

BALL BEARINGS 



The Schatz Manufacturing Company 

POUGHKEEPSIE, N. Y. 


Detroit: 2640 Book Tower— 26 • Cleveland: 402 Swetland Building-15 
Chicago: 902 S. Wabash Ave.— 5 • Los Angeles: 5410 Wilshire Blvd.— 36 
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Round Trips to Tokyo 

on the B-29 

Barco Products are making the Japan tenance. And Barco Flexible Joints 
bombing run regularly these days on (winterized for service conditions) 
the death-dealing Superforts. Barco are used to protect fluid-conveying 
Brake Line Assemblies are the heart systems. Write us about the Barco 
of the B-29 landing gear, selected for 3000-pound pressure Swivel Joint 
their proved safety value and low main- prepared especially for aviation use . 
Awarded the "Approved Rating’’ by the V. S. Army Air Forces 


BARCO 


FLEXIBLE /OfNTS 
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Micro Switch service to the aircraft industry does not 
consist alone in producing the precise, snap-action 
switch which most exactly meecs the needs of each 
application. 

Micro Switch goes farther than that . . . much farther. 


Micro Switch supplies these switches with actuators 
to extend their usefulness and with die cast housings 
developed specifically for aircraft and aircraft acces- 
sories. They assure the ruggedness and long life that 
aircraft usage demands. 


The Switch . . . 


The Type R-31 Switch, of which millions are in use in the aircraft 
industry, employs the same three-bladed beryllium copper spring con- 
struction which has proven so successful in every branch of industry. 
Coniact separation of the R-31 is .070" to interrupt highly inductive 
loads at extreme altitudes satisfactorily. Knurled contact surfaces in- 
sure positive operations on extremely small loads. 


The Actuator . . . 


Many types of Auxiliary Actuators are provided to protect the plastic 
enclosed switch against the abuse of severe service and to make possible 
the operation of these switches by unusual actuating motions. These 
actuators make it possible for these snap-action switches to serve par- 
ticular purposes, such as throttle warning indicators. In some designs 
they afford easy means of installation and adjustment and also facilitate 
ready field replacement. 


The Housing . . . 


Die cast enclosed switches, with special actuators, are enclosed in 
housings of die cast aluminum. They are standard equipment in military 
and commercial aircraft because of their combined ruggedness, light 
weight, compactness and high electrical capacity. Their long operation 
life assures reliability and a minimum of maintenance. These enclosures 
are provided with a choice of conduit fittings and are available in side 
or bottom mounting types. 


r 


MICRC (0lsWITCH 

A DIVISION OF FIRST INDUSTRIAL CORPORATION 


X BACK THE ATTACK- BUY EXTRA WAR BONDS 



SEND FOR THIS CATALOG 

Send tor Micro Switch Handbook-Catalog 
No. 71 for complete details on the entire line 
of Micro Switch snap-action switches, actu- 
ators and housings for aircraft use. We will 
supply as many copies as your engineers 
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BRIGGS PREPARES FOR 



PEACETIME MANUFACTURING 



1C ^ 

*626,000,000 IN WAR BUSINESS 

51. 7% FOR WAGES 5323,640,000 

2.16% FOR DIVIDENDS 513,520,000 

34.32% TO SUPPLIERS 5214,050,000 

1.34% FOR DEPRECIATION 58,390,000 

8.89% FOR TAXES 555,650,000 

.88% FOR RECONVERSION 55,500,000 

.71% LEFT IN BUSINESS 54,450,000 



y 


Briggs has just complete! $626,000,000 worth of war business — 
1941 through May 31, 1945 — consisting principally of large air- 
craft assemblies, heavy bomber turrets and heavy and medium 
tank hulls. Its employment rose from 23,000 to 36,565 in the 
same period, and it added almost a million square feet of floor space 
to its manufacturing operations. Still on its books and in pro- 
duction are many more war orders. 

Changes in War Requirements 
Free Space for Peacetime Work 

Now, however, due to changes in war requirements, facilities 
devoted to war work have been decreased about 20%, thus per- 
mitting the Company to continue to be able to meet its war con- 
tracts, and at the same time to begin to prepare for peacetime 
body manufacturing. 

New Foundry Established 
In Cleveland 

The reduction in war work also permits Briggs to make post- 
war plans in other fields. For some lime the Company has been 
experimenting with plaster molds. Beginning with April of lost 
year, it put into operation on war work a large new foundry in 
Cleveland, Ohio, using plaster molds exclusively and licensed 
under what is known as the “Capaco Castings Process.” This 
will soon be available for making intricate and fine castings for 
peacetime manufacturing. 

Plans Laid for Postwar 
Plumbing Ware Market 

on a large scale. On September 30, 1944 the John Douglas Com- 


BRIGGS MANUFACTURING 

IN WARTIME: 

BODIES FOR BOMBERS. FIGHTERS; 
TANKS AND AMBULANCES, AND 


pony of Cincinnati, Ohio, was purchased— one of the country’s 
oldest independent manufacturers of plumbing ware and plumb- 
ing fixtures. In securing this Company, Briggs has added enough 
plumbing ware facilities to what it already has so that it will be 
able, in the postwar market, to offer a complete line of plumbing 
ware for practically all purposes. 

1944 Profits After 
Taxes Were $5,307,161.10 

Briggs’ profits after taxes in 1944 and after provision for rene- 
gotiation of war contracts, costs of plant reconversion, and other 
costs arising from the war, were $5,307,161.10, os compared with 
$5,239,350.74 in 1913. 

The consolidated financial position of the Company and its 
domestic subsidiaries on December 31, 1944 showed current as- 
sets of $82,647,409.64 and current liabilities of $54,303,994.08. 
as compared with current assets of $99,657,442.40 and current 
liabilities of $73,985,660.70 in 1943. 

The Company paid a $2.00 dividend per share of stock in 1941, 
the same as in 1942 and 1943. 

To Spend $10,000,000 
On Reconversion 

Briggs’ future plans call for the expenditure of approximately 
$10,000,000 for reconversion, re-equipping and new machinery. 
However, the Company believes that its principal job must con- 
tinue to be production for war until final victory has been achieved 
in the Pacific. Until that time, the needs of the Armed Forces will 
always come first. 


-DETROIT 14, MICHIGAN 


IN PEACETIME: 

BODIES FOR PASSENGER CARS AND 
TRUCKS. PLUMBING WARE, AND NON- 
FERROUS CASTINGS. 


BOMBER TURRETS. 
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N EVER being satisfied with the "best” is the moti- 
vating force of science. The same spirit prompts 
Globe to maintain complete chemical and physical 
laboratories for steel tube research and for production 
control. The scientific approach explains why uniform- 
ity and quality are so accurately controlled at Globe. 
Whatever the tube requirement, Globe usually has the 
answer, based on these essential facilities — practical 
experience, manufacturing skill and specialized knowl- 
edge. You can be sure of uniformity and quality when you 
specify Globe tubes — pressure, mechanical or stainless. 
GLOBE STEEL TUBES CO., Milwaukee 4, Wis. 




flying the Atlantic on the Pan- American "Clippers" 
as easy as commuting on the 5:15 


Fuel injection lines are vital parts of an airplane engine. 
They are the “arteries” of the throbbing heart of the plane. 
These tubes twist and turn in and around the complex en- 
gine assembly, yet they must fit with unfailing precision— or 
these great Clippers of Pan-American Airways could not fly. 
This is hut one of the many complicated precision jobs of 
tube bending which is all in the day’s work at American 
Tube Bending Company, Inc. 

It is the pioneering engineering ability, the work of highly 
skilled hands, the designs of ingenious special machines 
and processes and the irreplaceable experience of 35 years 
of cooperative teamwork, of experimenting and perfecting 
that has brought the art of tube bending to its present 
high status at the American Tube Bending Company, Inc. 
We bend tubes — from the tiniest oil line to a 5 inch air- 
plane exhaust ring — into all kinds of complicated shapes 


and turns. Square, round, flat tubes are reduced, expanded, 
flared, flanged, beaded, swaged and welded— for airplane 
engine manufacturers, radar, automobiles, refrigeration, 
dairy equipment, etc. If you have a job or a problem of 
tube bending, we suggest that you put it up to us. 

Write for booklet “Precision in Tube Bending” to 
American Tube Bending Company, Inc., 4C Law- 
rence Street, New Haven 11, Connecticut. 

AMERICAN 
TUBE BENDING 
COMPANY, INC. 

PRECISION to aisczaft standardi 
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Needle Bearings Help Operate Cowl Flaps 


of B-29 Superfortress 



Modern aircraft design requires that 
each moving part do its job with 
complete reliability...yet at the least 
possible cost in energy, space and 
weight. Hence, on the B-29 Super- 
fortress, it’s only natural that part of 
the mechanisms operating the cowl 
flaps of the four mighty nacelles turn 
on light, compact, sturdy Torrington 
Needle Bearings. 

Skillfully engineered for low co- 
efficient of friction, T orrington Needle 

simple to install, retain lubrication 
efficiently, and handle heavy loads 
easily. Where specifications call for 


such benefits packed into the fewest 
possible ounces of metal, design engi- 
neers usually specify Torrington 
Needle Bearings. 

If you design or build aircraft, auto- 
motive or related equipment, you owe 
it to yourself to know the full story of 
Torrington Needle Bearings in terms 
of your product. Our Catalog 32 gives 
full data on types, sizes and applica- 
tions. May we send you your copy today? 

THE TORRINGTON COMPANY 


fdobTuW ISM 

TORRINGTON, CONN. . SOUTH BEND 21, IND. 



TORRINGTON NEEDLE BEARINGS 
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ELECTRONIC ILLUMINATION CONTROL 


This Electronic Device for control tower beacons 
automatically furnishes unfailing controlled illu- 
mination within any required range of daylight 
measured in Foot Candle Power. 

The unit is weather proof and the tubes have a 
life of better than 5,000 hours. 

The initial cost is low and the upkeep negligible. 

VOLTAGE AIRCRAFT TRANSCEIVER 

MODEL BRT-5 


An unusually compact self-con- 
tained radio voice receiving- 
transmitting communication 
unit. Works directly from 24-28 
Volts D. C. without dynamotor 
or vibrator power pack. Trans- 
mitter & Receiver fixed fre- 
quency, crystal controlled. 
Operates anywhere in the four 
to seven megacycle band. Cur- 



rent drain is less than two 
amperes, including transmitter 
operation . . . Aluminum Cabi- 
net, Chassis and mounting. 
Weight, only 10 pounds. Height 
QVi"; Depth 6 V 2 "; Length 12 


We also Supply Electronic Door Openers for offices, 
baggage rooms, shops and hangars. Write for prices 
and delivery schedules. 

Advise us of your particular needs in either of these 
types of equipment and we will furnish you with infor- 
mation on the units we make which will best meet 
your requirements. 


UNITED CINEPHONE CORPORATION 

16 NEW LITCHFIELD STREET TORRINGTON, CONNECTICUT 
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AMERICAN MAGNESIUM 


THINK IN TERNS OF 
MAGNESIUM 

consider this extruded 


IF 


• This hollow extruded mag- 
nesium shape was designed by 
American Magnesium to give 
the textile mills a better cloth 
roll. It has a degree of perma- 
nence never before attained. Light 
1 weight, these rolls make handling 
easier, simplifying a labor problem. 

Strong and stiff, they're able to stand up 
under heavy loadings. There's no distortion, 
no cracking, no splintering. 

Doesn't this shape suggest some interest- 
ing possibilities to you? 

The extrusion process helps you employ 
metal to best advantage. Magnesium lets you 
save weight most efficiently. We'll gladly work 
with you in adapting both advantages to your 
products. Aluminum Company of America, 
Sales Agent for American Magnesium products, 
1713 Gulf Building, Pittsburgh 19, Pennsylvania. 
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| TRUCKS AND TRACTORS 

cialists Since 1917 


AVIATION, August, 



Announcing TRIGGER-FINGER Control 
for 10, 15, and 20-lb. fire-fighters 


And here are the PIPS features of.this 
Revolutionary Development 


1. Lock -open control is simple and sure. 
A slight forward movement of the trigger 
finger latches trigger open — no danger 
of fouling. 

2. No replacement parts are needed for 
recharging. 

3. Hydrostatic testing can be carried out 
without devalving. No devalving for re- 
pairs either. 

4. Recoil outlet is of improved design. 

5. Balanced handle design and low center 
of gravity make it easier to carry these 
bigger sizes of extinguishers. 


6. Intermittent or continuous control is 
provided for. 

7. The locking pin cannot jam. It seats in 
blind holes — there are no projecting ends 
to get bent over. 

8. Streamlined design improves appearance. 

9. Seal wire is fully visible for quick 
inspection. 

10. Valve design is simple, fool-proof. The 
natural way’s the right way to operate it — 
even a novice can’t make a mistake! 

10-, 15- and 20-pound extinguishers equip- 
ped with this new valve will be ready for 
delivery October 1. Place your order now. 



Walter Kidde 0 Company, Inc. • 140 Cedar Street • New York 6 , N. Y. 
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GENERAL AIRCRAFT EQUIPMENT'S CONTRIBUTION TO THE WAR EFFORT 


AIRCRAFT EQUIPMENT 


Today the specialized skill and "know how” of 
General Aircraft Equipment, Inc. is directed to pro- 
ducing major airplane parts for the Armed Forces. 
Army and Navy planes in all corners of the world 
carry General Aircraft Equipment’s major assem- 
blies. Stainless steel products as well as aluminum 
alloy parts have become General Aircraft Equip- 
ment specialties. We are proud of their perfor- 
mance, just as we are proud of our .Tool Division’s 
development of "BORCOLOY”, the centrifugally 
cast Boron-Cobalt ferrous alloy from which we 


manufacture cutting tools that make it possible for 
war industries to machine more material, faster. 
The continuous, outstanding record of production 
achieved by our five plants would not have been 
possible had it not been for the cooperation and 
services rendered by the men and women of the 
Company. 

When victory is finally won, the same engineering 
and manufacturing ability that has contributed so 
much to the war effort will be ready to solve yonr 
peacetime aeronautical and industrial problems. 

Of CANADA, LTD., .MONTREAL, QUEBEC 


SEALS 
COWLINGS 


WING AND LONG- 
FITTINGS 


AMMUNITION 


. AVIATION, Aug 


From 1/32 hp to 100 hp 






control motors — syn- 
chronous motors — self- 
contained clutch and 
gear reduction motors— 
speed increasors — right 
angle drives — pump 
motors — submersible 
motors — splash proof 
and explosion proof 
motors — dynamotors — 
generators — instrument 
drive motors — splash 
proof inverters — blow- 
er motors — fan cooled 
motors — self synchron- 


Submit your problem 
jobs to EEMCO engi- 
neers. Let the design ex- 
perience of EEMCO give 
you motors tailored to 
the work for maximum 
efficiency, for maximum 
economy, for minimum 
trouble. 


ROTARY ACTUATOR 

elf-contained unit — % hp mot- 

lagnetic clutch and brake — Compound 
planetary and worm and sector gc: ' 
.'duction of approx. I5,0( 


LINEAR ACTUATOR 

Self-contained unit, 116 hp, 10,000 rpi 
motor — With magnetic clutch an 
brake — A double integral gear redu 



— Thermall 
against exp 
spray-Desi 


MOTOR DRIVE 

duty type, 2 hp, 7500 rpm 



ELECTRIC PUMP DRIVE 

uous Suty, 9000 rpm motor — designed 
for power driving complex equipment 
—Standard AN take-off flange, female 
spline take-off shaft — Weight, 12.4 lbs. 



ratio of 1 to 1—70* 
efficiency— For use in 


MOTOR DRIVE 

Thermally protected 1/6 hp motor — 
With magnetic clutch and brake — Com- 
plete unit weighs 4* pounds — Shaft 
output is 8-inch-pounds at 1200 rpm — 
Straight 8 to 1 gear reduction for work 
actuation of various kinds— Double re- 


SPLASH PROOF INVERTER 

Designed to convert 32 volt d-c current 
into 1 10 volt 60-cycle a-c current— To- 
tally enclosed, fan-cooled model with 

duty; 900 volt amperes peak capacity 
use with a power supply source of 1 10 


SEALED VAPOR 
PROOF MOTOR 

Double enclosed 2H 
hp d-c continuous 
duty motor — integral 
gear reduction of 3.8 
to 1— Approx, output 
rpm 2400 — Overload 
capacity 150* for 15 


ELECTRICAL ENGINEERING AND MFG.CORP. 


4606 West Jefferson Boulevard, Los Angeles 1 6, California 





. . . AT BETTER DISTRIBUTORS EVERYWHERE* 


Advanced design, dependability, high quality 
. . . these are some of the advantages you get 
when you choose the tools you use from the 
complete Plomb line. 

You'll find it pays to deal with Plomb distribu- 
tors, too. For the Plomb display identifies a 

You'll get real satisfaction from Plomb tools in 
two important ways, first . . . you'll be proud 
of their fine quality and professional appear- 
ance. Second . . . you'll profit in the faster , 
better, longer-lasting service they give. 

'Illustrated are 6 of the 14 Standard Type Plomb Display 


house that is building its business on quality 
and dependability ... in the tools it sells and 
the type of service it gives. Make the Plomb 
distributor your tool headquarters . . . Plomb 
Tool Company, 2221 Santa Fe Ave., Los Angeles 
54, Calif. 
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Turco Chemists Present Paint-Gon 


with 3 Outstanding Advantages 


1. REGARDLESS OF THE MATERIAL UNDER THE FINISH— 

new Turco Paint-Gon is safe and non-corrosive 
to all widely used metals and wood; will not 
attack aluminum, magnesium, steel, cadmium, 
iron, zinc, or galvanizing; nor will it warp or 
raise the grain of wood. 

a. REGARDLESS OF THE TYPE OF FINISH— new TurCO 

Paint-Gon is effective on all kinds of coating- 
paint, enamel, baked enamel, varnish, lacquer, 
automotive synthetic enamel, baked varnish, 
air dry synthetic enamel, and even such stub- 
born finishes as baked* urea alkyd and through 
the action of the stripper alone without scrap- 
ing, scrubbing or brushing. 

3. REGARDLESS OF THE CONDITION OF THE FINISH— 

new Turco Paint-Gon swiftly removes un- 
wanted finishes, regardless of their condition. 


A producr of Surface Chemistry 



Turco Products Inc. Main Office & Factory: 6135 S. Central Air., Los At 


regardless of the number of coats, whether the 
finish is baked on by blistering desert sun, or 
cracked, or pitted. 

Paint-Gon is swift in its action, removing 
coatings in five to twenty minutes so that it 
may be flushed away, leaving no gummy ad- 
hesive residue or film. 

Paint-Gon may be applied by brushing, 
scrubbing or spraying; spreads easily and uni- 
formly; clings well to vertical surfaces. It is 
non-inflammable (and does not require use of 
inflammable, volatile solvents), is water remov- 
able, exceptionally free-rinsing. Product itself 
is stable, non-separating, has no tendency to 
congeal, causes no trouble in shipping, storing, 
or handling. 

Phone your nearest Turco field representa- 
tive, or write Turco today. Dept-OOO 



nge/et 1. Offices 6 Factories: 12} V. 46 th St,, Chicago 9; 1606 Henderson St,, 
I, Atlanta, Seattle, San Francisco, Kansas City, Denver, and all principal cilia. 
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terial, to speed the approaching day of victory. 

Yet, at the same time, we consider it no less our duty 
to plan for the future, to do our part in easing the 
change-over to a healthy industrial economy during 
the competitive peacetime years that lie ahead of 
American industry. 

Oiljak offers you complete manufacturing facilities 
with up-to-date machines operated by men whose pro- 
duction record on war contracts compares favorably 
with normal peacetime costs; a record achieved by a 
minimum of rejections, a steady streamlined flow of 
work and materials through the plant, and a special 
assembly-line technique for which Oiljak is famous. 

So before you set up the manufacturing procedure for 
your peacetime products, it may well be worth your 
while to get acquainted with all the facilities which 
Oiljak can offer you. 

MACHINING ■ STAMPING • WELDING • PLATING • FINISHING • ASSEMBLING 

METAL MANUFACTURERS 

the OILJAK MANUFACTURING Co., inc. 

MONTCLAIR, NEW JERSEY 

THE JOB COMPLETE FROM BLUEPRINT TO FINISHED PRODUCT 
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~^ram Bunting you can now obtain finer Bronze 
Bearings than any ever before produced in 
volume. Today these advanced Bunting Bronze 
Bearings bring a new and greater measure of 
performance, endurance and precision to all ma- 
chinery. The Bunting Brass & Bronze Company, 
Toledo 9, Ohio. Warehouses in Principal Cities. 


BRONZE BEARINGS ☆ BUSHINGS ☆ 


August, 1945 
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Scaler has many unusual features of design. 
The graduated control valve is at the rear 
end, the natural pressure of the operator's hand 
automatically admits just the right amount of 
air. Thus the tool always runs without excess 
consumption of air. Also, the exhaust is directed 


tainer releases by only light pressure of the 
thumb. The “nose" or chuck is broached square, 
preventing the chisel from turning and insuring 
longer life. One W chisel (to your specifica- 
tions) or one chisel blank is included with the 
tool. Write for complete data and specifications. 


■ m Help FW.Mb. FiflM 

■ : ?S^ BUY MORE 

WAR BOMW 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
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The CONE AUTOMATIC MACHINE COMPANY 

sees many 

GOOD THINGS AHEAD 

It is reported thai 


The National Interregional High- 
way Committee and the American 
Tracking Association have agreed on 
the continuance of the schedules of 
track sizes and weights accepted by 
the states for the war emergency 
Engineering News Record. 

An electronic tube has been devel- 
oped capable of amplifying grid cur- 
rents as minute as .00000000000001 
ampere. Ohmite News. 
tel rtatfy with C 0 N E (or tomorrow 
Two industrial plants have in- 
stalled steam-heated sidewalks to 
make snow shoveling unnecessary. 
Sarco Mfg. Co., Bethlehem, Pa., 
Hewitt Rubber Co., Buffalo, N. Y. 

fel reety will. C 0 N E tor tomorrow 
A compound called “2-4-D” is 
being tested on golf greens. It ap- 
pears to be successful in selectively 
killing weeds without damaging the 
grass. Science Digest. 
tot rooty will. C 0 N E tor I. morrow 
More than 200 industries, includ- 
ing the manufacturers of chewing 
gum, glass, synthetic rubber, drags, 
textiles, paper and printing are find- 
ing that controlled heat and humid- 
ity (air conditioning) are essential 
to their work. Wall Street Journal. 
(el rooty will, CONE (or tomorrow 
A new laboratory exclusively for 
the study of jet propulsion fuels and 
lubricants has just been put into 
operation. Wood River, Illinois. 

(Ol rooty will. 0 0 N E tor tomorrow 
An electronic device rides with a 
test pilot and sends back eighty in- 
strument readings per second cover- 
ing stresses, temperature and speed. 
Consolidated-Vultee. 

(01 rooty with CONE tor tomorrow 

A new variation of the magnetic- 
sound recorder uses a paper tape 
covered with powdered iron. It is 
claimed to be cheaper and more effi- 
cient than wire. Radio & Television 
Retailing. 


This country’s production of elec- 
trical instruments has increased 
4,000 per cent since the beginning of 
the war. Electrical Manufacturer’s 
Public Information Center. 

(ol rooty wllk CO NEror tomorrow 

A new semi-precious stone derived 
from deposits in this country is 
called “Hemetine.” Gabriel Williams 
Co., N. Y. 

(Ol rooty will. CON Ef.rlom.rroW 

A new pencil is said to make 12 
carbon copies without cutting the 
paper. Reliance Pencil Co., Ml. 
Vernon, N. Y. 

(ol reoty will. C 0 N E for tomorrow 

One of the suggested improve- 
ments in locomotive power is the 
use of mercury vapor in place of 
steam. Business Week. 


Lace can now be made on a 
foundation of polyvinyl alcohol 
sheeting which is easily dissolved 
after the weaving is done. E. I. 
duPont deNemours. 

(ol rooty will. C 0 N E tor lomorrow 
Ar. automatic headlight dimmer 
uses an "electric eye” to dim the 
lights on one car when the lights of 
another approach it. Arrow Safety 
Device Co., Ml. Holly, N. J. 

(ol rooty will. CONE for lomorrow 

Tetra Cresyl Silicate has been 
found far superior to water for the 
transference of heat. By its use a 
temperature of 800 degrees could be 
piped around the house from a cen- 
tral plant and could be used to heat 
stoves, irons, water tanks, or small 
appliances. Connected in summer to 
a refrigerating plant, it could also 
cool the house. Science Digest. 

(Ol rooty will. CON E for lomorrow 
One of the largest American drag 
manufacturers has set up a “pilot 
farm” to experiment with the grow- 
ing of drug plants that were for- 
merly imported. S. B. Penick & Co., 
N. Y. 


The Important 
SECOND 



Tod era production emphasizes the second, 
and users of the 8-spindle Conomatic think of parts like 
these in terms of seconds. The return of peace, and of 
peacetime production, will place even greater emphasis on 
the second — und on the importance of the Conomatic. 



CONE 


AUTOMATIC MACHINE CO., INC. * WINUS0R, VEHMONT, U. 8. A. 

20 
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5-WAY THREAT 


in the Pacific 



SOLAR AIRCRAFT COMPANY* SAN DIEGO 12. CALIF. *DES MOINES 5. IA. 


One of the Navy’s most effective offensive weapons 
is the Corsair, designed by Chance Vought Aircraft. 
Called the "5 in 1 Threat,” because it operates as a 
land-based fighter bomber, land-based fighter, carrier- 
based fighter bomber, carrier -based fighter, and night 
fighter; the Corsair is one of the Navy’s most versatile 
and powerful war planes. 

Almost from the plane’s inception, through its major 
improvements and modifications, Solar has collaborated 
in the design and supply of Exhaust Stacks. 

Solar engineering and manufacturing skills in the 
fabrication of high temperature alloy products for 
handling hot gases and waste heat energy have led the 
aircraft industry since 1930. After Victory, they will be 
.available to manufacturers in other fields. 
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For all auxiliary 
wiring as well- 

a mm 

is the most efficient 
shielding conduit 


First developed to provide the most effective 
high-tension radio shielding, Aerocon flexible 
conduit continues to come into wider and 
wider use as shielding on low-tension systems. 
Aerocon type 154 offers the special advantage 
of adaptability ... It is available in any rea- 
sonable length — can be assembled in the 
field with standard AN nuts — or can be 
supplied in complete assemblies with nuts 
and ferrules attached. 

Aerocon proves so thoroughly satisfactory 
because its special construction combines both 
excellent vibration-resisting and shielding 
characteristics. Aerocon is pressure-tight and 
eliminates the need for covering the conduc- 
tor with a rubber sheath. 

Tilellex Aerocon type 154, or its equivalent, 
is now specified by the Army and Navy wher- 
ever radio shielding of electrical wiring is 
necessary . . . Put your shielding problem up 
to the leaders in the field. Write fully to 
Titeflex. 



VIATION, 


Bt, 1943 




There are no road signs on clouds, yet Allied fliers, aided by electronic impulses, are 
daily arriving over the target after long flights over endless water. On accuracy in 
aerial navigation depends the success of a bombing run on Tokyo — and a safe re- 
turn home. High-frequency impulses assure steady communication, aid in locating 
planes and ships, and coordinate movements of aircraft, armies and ships. Delco 
Radio Division is proud of its contribution to final Victory through the development 
and production of compact mobile radio sets and highly specialized electronic and 
radar equipment. Delco Radio Division, General Motors Corporation, Kokomo, Indiana. 



DIVISION OF 




WAR BONDS ARE FIGHTING BONDS 
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HUCK Blind Rivets are unusually strong, safe and dependable— and economical, too, 
even on jobs where conventional rivets might ordinarily be used. The "inside" story 
of the way they work shows the reasons behind these advantages. 


positive shank expansion At the start of 

the driving operation, the pneumatic rivet gun pulls tapered shoulder of 
pin through a smaller-diameter hole in the sleeve, positively expanding 
the sleeve to fill the hole. (Drawing at right shows this step approximately 
half completed.) This assures a rigid, fatigue-resistant joint capable of 
withstanding vibration and reversals of stress. 

bulbed blind head formation n.«, „> 

the pull on the pin continues, the sleeve is squeezed between the head of 
the pin and the outer anvil of the gun. The sleeve end upsets to form a 
bulbed head rather than flaring out into a tulip head. This action pulls 
the sheets tightly together; also provides adequate surface contact 
between blind head and sheet, resulting in great strength and rigidity. 


positive mechanical lock n, i.~. r .n.,i .< 

the rivet gun then automatically forces the locking collar at the outer end 
of sleeve into the conical space shown at right, rigidly and perma- 
nently locking the pin to the sleeve. This positive lock gives the rivet 
a strength comparable to that of a solid rivet; also precludes all 
possibility of the pin working out. 


pin break, flush with head Finally, the pin 

is broken off in tension substantially flush with the head of the sleeve. 
There is no projecting end left to be cut off in a separate operation. . . 
The steps here outlined all automatically follow in proper sequence, and 
the whole driving operation requires only an instant. 



7*ICC ILLUSTRATED MANUAL gives full details, including complete working data. 

Write for Br M “* : " A 1:1 

'fpe*' 


2480 BELLEVUE AVENUE 


Write foj. Bulletin 451. 

MANUFACTURING CO. 


DETROIT 7, MICHIGAN 



An extremely close differential appli- 
cation using a shunted coil circuit on 
the armature of a standard Struthers- 
Dunn Type 79XAX Snap- Action Relay. 


Anything Less 

EXACTLY THE RIGHT RELAY 


is Poor Economy 


i &s 


e and money engineering "around" a relay or 
jt EXACTLY suited to your application. Nine 
out of ten Struthers-Dunn can fit you out with standard 
i ideally suited to your uses in every respect. Actually 
there are 5,312 standard Struthers-Dunn types from which 
recommendations can be made. Each one is subject to 
almost infinite design adaptations. Going beyond this, 
Struthers-Dunn engineering experience is such 
that no concern is better fitted to design custom 
built relays to meet your specific conditions. 


: ^^f__^^STRUTHERS-DUNN, INC., 1321 Arch St., Philadelphia 7, Pa. 

Struthers-Dunn 


IReCatp and limen Sftecialicte Since 1923 

DISTRICT ENGINEERING OFFICES: ATLANTA • BALTIMORE • BOSTON • BUFFALO • CHICAGO • CINCINNATI • CLEVELAND 
DALLAS • DENVER • DETROIT • HARTFORD • INDIANAPOLIS • LOS ANGELES • MINNEAPOLIS • MONTREAL 
NEW YORK • PITTSBURGH • ST. LOUIS • SAN FRANCISCO • SEATTLE • SYRACUSE • TORONTO 
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WHO ARE THE MEN 


behind our swiftest growing Transportation Industry? 



THEY are the readers of the magazine 

designed to serve their needs 


THEY are the airlines’ operation 

ecutives and their key personnel. 
Men who are expanding the net- 
work of U.S. and world airways. 
Men who direct and do the buying 
of the airlines. 

THEY are the financial and legal 
interests behind the industry. They 
are the military authorities who are 
vitally concerned with air transport 
expansion. 

THEY are the planners and build- 
ers of our vast new program of ex- 
pansion of airports and airways. 


THEY are the management men of 
the thousands of suppliers of parts, 
equipment and accessories whose 
interests are intimately allied with 
the progress of air transportation. 

* * * 

DO YOU WANT TO KNOW their 
names and titles? A request on 
your business letterhead will bring 
you the interesting new booklet, 

“The Builders of our Swiftest- 
Growing Transportation Industry.” 

McGraw-Hill Publishing Company, 

330 West 42nd Street, New York 18, 

New York. 

ITH AIR 1 R A N S PO R T - A V I A Tl O N NEWS AVIATION 


HOW AIR TRANSPORT REACHES 
AIRLINES’ MANAGEMENT MEN 

Among Me 20 l/.S. Airlines Air 
Transport numbers as subscribers S 
Pres denis, 34 Vice Presidents. 8 
Chief Engineers, 20 Maintenance 
Heads, 5 Chief Purchasing Agents 
. ..and over 3,000 additional key 


This is the intensive type of co ver- 
ger svriltly-espanding airlines. 
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A great milestone in Interstate's war-record: 100,000 
Bomb Shackles produced to date! These Shackles 
(varying in load capacity from 100 lbs. to 4,000 lbs.) 
have helped planes built by Lockheed, Douglas, 


Northrop and others win new laurels in the sky. An 
original Interstate design, this Bomb Shackle typifies 
the engineering and production skill that can be 
applied to your problems, too. Address: 



IRCRAFT AND ENGINEERING CORPORATION . EL SEGUNDO, CALIFORNIA 


iVTATION. 






SAFE, SMOOTH STOPS 



HYDRAULIC BRAKE FLUID 


Pan American Clippers, America’s foremost ambassadors of good 
will, rely on Whiz Hydraulic Brake Fluid for safe, smooth stops 
any climate, at any time of the year. Whiz Hydraulic 
3rake Fluid No. 3 is the patented non-evaporating brake fluid 
that assures perfect braking action from 300° above to 50° below 
zero, in any hydraulic system. It is used and recommended by 
America’s largest car manufacturers. R. M. Hollingshead 
Corporation, Camden, New Jersey; Toronto, Canada. 
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WESTON 


WESTON ELECTRICAL INSTRUMENT CORP., 685 Frelinghuysen Avenue, Newark, N. J. 
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Hundreds of designers working on the interiors 
of vehicles of various sorts for the transportation 
of the public have come to the same conclusion 
— namely, that Formica decorative sheet offers 
greater beauty in combination with greater re- 
sistance to tough wear than any other material. 

Thus before the war you found this material 
used for wall covering, table tops, window, 
stools in the finest ships, the deluxe stream- 
lined trains, terminals, as well as in busses 
and taxicabs. And after the war passenger air- 



planes and personal motor cars will be added. 

The limpid plastic surface of Formica provides 
a thoroughly modem beauty in the widest range 
of attractive colors and patterns. The material 
is sanitary, non-absorbent, as easy to keep clean 
as glass — and by the same methods. It does not 
stain. For horizontal surfaces it may be cig- 
arette-proof. 

Installation is simple — right from the produc- 
tion point of view! Let our engineers give you 
all the facts. 

The Formica Insulation Company 

4628 SPRING GROVE AVENUE 
CINCINNATI 32, OHIO 
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HOUDAILLE,too, 



has "signed up” 
with the Privateers 


• Consolidated Vultee’s newest long range search 
bomber . . . the Privateer ... is a huge four-engine 
craft, manned by a crew of 12. 

On its nose is a new ball turret which enables the 
gunner to keep his sights trained constantly on en- 
emy lighters no matter the angle of approach. 

Under its nose is the forward landing wheel. It is 
here that Houdaille's famous hydraulic Shimmy 
Damper rides, controlling shimmying forces which 
otherwise might cause disaster during the critical 
moments of landings and takeoffs. 

Behind Houdaille is a quarter century of experi- 
ence in producing hydraulic shock control instru- 
ments widely used in aviation, railroad and auto- 
motives fields. 

HOUDE ENGINEERING DIVISION OF' 

HOUDAILLE-HERSHEY CORPORATION 

MAKERS OF HYDRAULIC CONTROLS 
BUFFALO 11, NEW YORK 

* Pronounced — Hoo-dye 




we get more production, longer tool life 
and better threads— 


says this Foreman 



"GULF CUT-AID proved superior to 
several other types of cutting fluids we 
tested for machining special aluminum al- 
loy screws for aircraft,” says this Foreman. 
"With this fine cutting oil we get greater 
production, longer tool life, and better 
threads.” 

This report is typical of hundreds re- 
ceived from shops that use Gulf Cut-Aid 
for machining aluminum, aluminum al- 


Gulf Quality Cutting Oils 

Gulf Lasupar Cutting Oils A. B, and C 
Gulf Electro Cutting Oils A, B, and C 
Gulf M-L Cutting Oils A, B, and C 
Gulf Cut-Aid 

Gulf L. S. Cutting Base A and B 


loys and other nonferrous metals. For this 
revolutionary new cutting oil consistently 
shows better results in this type of work! 

It will pay every machine shop to learn 
the full possibilities of Gulf Cut-Aid and 
other Gulf production-proven cutting oils. 
Call in a Gulf Service Engineer today and 
let him show you how they can help you 
with your machining problems. W rite, wire, 
or phone your nearest Gulf office today. 
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KLIXON 


Aircraft Circuit Breakers 




SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS., U.S.A. 
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Federal has been making ball bearings for over a 
quarter century, — ball bearings for America's fine 
motor cars, for trucks, buses and aircraft. 

Federals are used in many locations in machine 
tools, engines and hundreds of other products. 


FEDERAL 


PRECISION 


BALLBEARINGS 



Federal has produced millions of ball bearings for 
Uncle Sam's armed forces, — for combat planes, ships 
and mechanized vehicles. 

The Federal record of accomplishment in peace and 
in war, is undeniable evidence of precision perform- 
ance. For accurate, dependable control, specify Fed- 
eral Precision Ball Bearings. 

THE FEDERAL BEARINGS CO., INC. 


FOUOHKIIP1II, M. T. 

Detroit: 2640 Book Tower— 26 • Cleveland: 402 Swetland Building— IS 
Chicago: 902 S. Wabash Aee—5 • Loe Angelee: 5410 Wilehire Blvd—36 





LOST- 


1 Aircraft Plant 
105,226,101 Faces 


Losing face — and losing war plants — is a regular Jap- 
anese custom these days. It is a habit they don’t par- 
ticularly relish, but they don’t seem to be able to do 
anything about it. 

For there isn’t much argument you can put up against 
a fleet of, say, 500 B-29’s. They go where they wish, 
when they wish, hit what they’re aiming at. And they 
come back again and again. 

As the size and power of these Superfortress fleets in- 
crease, so docs the responsibility of all Chandler-Evans 
workers. For an integral part of the great Wright engines 
that power these bombers are CECO carburetors. They 
are part of the great team of parts that go into the making 
of a Boeing B-29. They must function perfectly and 
efficiently regardless of altitude or temperature. Above 
all, they must be dependable. 

We pledge that no single thing will be overlooked to 
maintain, and better, the high standards that have 
earned CECO carburetors this responsibility. 


c 

F 

P 



ARBURETOR 
U E L PUMP 
ROTEK-PLUG 


S 

s 

s 


CHANDLER-EVANS CORPORATION^o 0 ;^,^" 1 ^." 
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Precision-processed 
aluminum 
WIRE, ROD, BAR 

insure higher quality products 


Consider Aluminum . . . Consider the added efficiency offered by the new 
Reynolds aluminum alloys. Consider . . . ease of fabrication . . . thermal and 
electrical conductivity . . . light weight . . . corrosion resistance . . . strength . . . 
reflectivity . . . non-magnetic, non-sparking and non-toxic qualities . . . pleasing 
appearance . . . new low costs. And finally, consider Reynolds nation-wide pro- 
duction and service facilities. Reynolds Metals Company, Aluminum Div., 0000 
S. Third Street, Louisville, Ky. . . . Consider Aluminum . . . Consult Reynolds 

Sec catalog in Sweet’s ... or write for catalog No. 100-A 
“Reynolds Aluminum ... Its Important Role in To- 
morrow's Products;" and Special Bulletin 31-A on 
Reynolds Wire, Rod, Bar. 


W HETHER YOU'RE BUYING STOCK for forging 

or machining . . . whether it's R317 or 
any of the other aluminum alloys . . . Reynolds 
can save you production time and money, help 
insure better quality finishes. 

What's more, because of Reynolds complete 
quality control, tolerances arc extremely close. 
No time is lost in re-setting machines; no ma- 
terial wasted in unnecessary rejects. 


1 REYNOl 

UDS 

| The Great Now 

- Source of 



INQOT • SMUTJ- 


• WHS • ROD • BAR • TUBING • BAIT! • fOIOIHGf • CASTINGS • TOU • BO« 



PORTAGRAPH and a girl 
do the work of 12 draftsmen ! 


REPRODUCTIONS: 



:« (shown above)— The G-ia Vacuum- 


All-out production for the armed 
forces at Galvin Manufacturing Cor- 
poration inevitably meant new heavy 
demands on the engineering depart- 
ment for duplicate tracings, copies 
of blueprints and original specifica- 

A G-12 Vacuum-Seal Portagraph 
was chosen as the equipment capa- 
ble of making these duplicates at 
highest speed, with utmost economy 
and unerring accuracy. 

“Our first job using Portagraph 
repaid the whole cost of the equip- 
ment,” states Mr. Lee Brewer of 
the Kngineering department. “Since 
then we’ve had a monthly 100% 
return on our investment. One op- 
erator produced what twelve drafts- 
men, urgently needed in equally 
important work, could have accom- 
plished manually in the same time!” 

Portagraph’s adaptability to a 
great variety of photo-copy needs 
means that “it works for every de- 
partment.” Whenever you want 
tracings from blue prints, restora- 
tions of worn tracings, or general 
office copying of letters, documents 
and photographs, Portagraph as- 
sures clean, fine copies with speed 
and ease of operation. 

Ask our nearest Branch Office for 
full details about Portagraph. 


$PEED . SATIllW • SlWPlICirv - fC0N0^ ' 


x / j" — the G-io Model 
Portagraph can be set up 
anywhere. Electrical timing 
switch guarantees uniform 
excellence of reproduction 
from copy of any descrip- 
tion. A similar model han- 
les copies up to 20* x 24". 


G-/J Rotary Portagraph has 
a reproduction capacity of 

S t' in width in any length. 

nsurpassed for making 
photo-copiesin large volume. 


PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 315 FOURTH AVENUE, NEW YORK 10, N. Y. 
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A ccurate work comes from Logan 
'lathes because accurate work goes 
into building them. Typical of maximum 
tolerances allowed are the following: Bed 
ways are within .0005" of absolute paral- 
lelism. The bearing faces in Logan head- 
stocks are held to an accuracy of .0005 ’. 
The front bearing seat on the Logan Lathe 
spindle can vary no more than .0002". 
The only way to hold tolerances as close 
as these in lathe after lathe is to maintain a 
highly organized, rigid inspection system. 
That is why one of every seven men build- 
ing Logan Lathes is an inspector, skilled 
in the use of precision instruments such as 
Comparators, Johannson Blocks, Sine 


Bars, and the most accurate of gauges. 
Using this precision equipment, Logan in- 
spectors check every operation involved 
in building the lathe, individual parts, 
sub-assemblies, and completed machines. 
They make certain, in short, that every 
Logan Lathe will work accurately because 
every part of that lathe fits accurately. 
True, this Logan stress on inspection rep- 
resents a large investment, both in fine 
equipment and skilled personnel. But it is 
also the wisest economy. The lathes which 
pass such rigid inspection make friends of 
the men who use them. Ask your Logan 
Lathe dealer, or write, for full informa- 
tion on all models of Logan Lathes. 


inth. I y,--8; 12 Spindle , peed:. .30 !o 1450 


LOGAN ENGINEERING CO. 

CHICAGO 30, ILLINOIS D-l 


y:, ond 2 flat woyi. 
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manufacturer 


★ 


How a 

can save money and time 
through the 

integrated Kellett plan 


The Kellett Plan has enabled a number of im- 
portant prime manufacturers to cut their design 
and production costs— to keep down their 
capital and overhead expense— and to improve 
the quality and to speed and expand the output 
of their own products. 

The basic feature of the Kellett production 


plan is that manufacturers are coming to Kellett 
for solutions of all technical problems, from the 
design of a marketable article to the quantity 
delivery of the finished product. 

Kellett provides any or all of these specialized 
facilities for production, on prime or sub-con- 
tract, in any desired combination: — 


1 Engineering Design, under a skilled staff of practical engineers. 

2 Tool Design and Manufacture, with ample facilities available. 

.3 Photographic Reproduction for loft-template or direct manufacturing 

4 Experimental Manufacture of single-item or pilot models in metal or wood. 

5 Engineering Testing through mechanical and chemical laboratory evaluation. 


6 Metal and Wood Manufacture, specia 
assemblies. 

These six steps of the Kellett Plan have been 
developed, tested and proved in the production 
of more than S30,000,000 of equipment since 
1940, much of ic supplied to blue-book leaders 
of American industry. 

Proper selection of sub-contract or parts man- 
ufacturers is a means to more efficient design, 
tooling and production. We invite inquiries 
from administrative and plant executives who 
recognize the advantages and economies of such 
a method of securing the services of a highly 



lizing in sheet metal and welded steel 


skilled technical and working force. Such a staff 
is provided at Kellett, operating under expe- 
rienced supervision in plants equipped to handle 
complex engineering and production work in 
metal, wood and other materials. 

In order to determine the advantages which 
the Kellett Plan offers you, write to Kellett 
Aircraft Corporation, Department 1, Upper 
Darby (Philadelphia), Pa., stating the general 
nature of your present or postwar design or 
production problems. 


LLETT 


★ 


Angus 



Millions of whirling abrasive wheels, trained in war's tough school of precision 
finishing, each doing a prime job in laboratory, tool room, aboard ship, on pro- 
duction line. And — they're all set and eager to tackle civilian goods when 
peace machinery is singing again. 

Whether it's removing burrs, smoothing edges, squaring surfaces so accurately 
that the finish can be measured in micro inches, or cut-off work — there's a Chicago 
ready to do a top-ranking job for you. 

VITRIFIED GRINDING WHEELS with a 50-yeor pedigree. Up to 3" in diameter in 
various abrasives and bonds including the famous FV Bond. 

MOUNTED WHEELS. The largest assortment made with a shape and abrasive 
to take care of every internal and external finishing job. 

CUT-OFF WHEELS. All types and sizes. Now offered with the sensational new 
special-formula RT Bond (rubber or resinoid). 

Send coupon for illustrated Catalog 


CHICAGO WHEEL & MFG. CO. 



AVIATION, August, 1945 


317 





SEVENTY-FIVE THOUSAND 
ELASTIC STOP NUTS 

With military censorship notv lifted, 
there’s an important inside story that 
can be told. 

From nose to tail, from wingtip to wing- 
tip, there are 75,000 rcd-collar nuts in a 
single Boeing B-29 Superfortress. Seven- 
ty-five thousand Elastic Self-Locking 
Stop Nuts! 


s throughout the 
’ oon they 


nobiles, railroad cars. bus« 
They hold fast such heavy parts as 
engines and auxiliary equipment, as they 
will in tractors, tracks, industrial ma- 
chinery. They assure tight connections 
in the electrical equipment of this “all- 
electric” plane, as they will in postwar 
home radios, sewing machines, vacuum 


cleaners. They grip firmly on wheels, 
axles, structural framing, as they will on 
harvesters, combines, cultivators and 

It’s hopeless to try to show 75,000 of 
these Elastic Self-Locking Stop Nuts in 

to try to list all the applications where 


these rcd-collar nuts can help you 
achieve higher production and a more 
dependable product. 

Let us send an ESNA engineer to confer 
with you and outline a solution for any 
fastening problems you may have. 


ESNA 
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Precision engineering — plus careful control 
of all manufacturing operations . . . from raw 
materials to finished product — mean com- 
plete reproducibility in any given Intelin 
Cable type . . . and overall superior cables. 

Take Intelin RG-8/U for instance . . . general 
purpose “work-horse” of high-frequency 
cables. Its characteristics are shown in curves 
obtained — not from nominal design values — 
but from thousands of actual measurements 
on cable samples, with special equip- 
ment developed and used exclusively 
by Federal’s Intelin Product Line. 


Intelin’s Attenuation Meter is an example 
of such equipment. It’s a precision instru- 
ment . . . accurate to .1 db . . . developed by 
Intelin to provide a constant check on 
production quality and “measured” data 
for the equipment designer. 

For additional information regarding Intelin 
RG-8/U . . . write today for Report E-53 
—and for cable you can count on... 
always specify INTELIN. 


Federal Telephone and Radiojbrporation 


k 1 , N.J. 
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WHISTLER IKJKKSK PERFORATING DIES 


HERE IS TWO-FOLD 
MANUFACTURING ECONOMY 


Whistler precision perforating dies get you into production 
quicker — make your own set-up in a matter of minutes as against 
weeks. Rearrange the same units — add or delete sizes or shapes 
— and get going on the next job. Original die cost is amortized 
over any number of jobs. Effect pre-production and production 
time savings that can only be measured by the size and impor- 
tance of each job. 

Whistler Adjustable Perforating Dies are shipped from stock or 
within a few days, in sizes from !•£>" to lk£" — round, square, oval 
and rectangle — for perforating mild metals to Vi* thickness. 
Notching dies and special shapes made to 
order and can be used in combination with 
stock units. Whistler Adjustable Dies work 
on practically any type press. Close centers 
permit more perforations per press opera- 
tion. Absolute precision on short or long 
runs. All parts are interchangeable. Write 
us today and ask for the Whistler Catalog. 


S. B. WHISTLER & SONS, Inc. 

752-756 MILITARY ROAD, BUFFALO, 17, N. Y. 
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POSTWAR 

AIRCRAFT 

WILL BENEFIT FROM THE 
LESSONS OF THE WAR 


The record for dependability and effectiveness of 
Flex-O-Tube Flexible Hose Assemblies through- 
out the war years on such notable aircraft as the 
Curtiss Wright Helldiver, the Consolidated Vultee 
B-24, the Boeing B-29, the Republic P-47, the 
Curtiss C-46, the Grumman Hellcat, the Atlantic 
Clipper, etc., is convincing proof of their ability 
to handle the toughest type of service. 

Is there any better reason for designing them 
into the private and commercial planes that will 
carry our postwar air traffic? 


Flex-O-Tbbe 
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WITH A HEAVYWEIGHT PUNCH! 


I N answer to aviation’s insistent demand — MORE and MORE for LESS and LESS 
—Jack & Heintz now contributes a great new family of ultra-lightweight starters, 
the JH-6 series. In these powerful champions. Jack & Heintz engineers have 
solved the basic problems that have plagued aircraft engine starting for so long. 

Exhaustive tests conducted by the Army Air Forces and the U. S. Navy under all 
conditions of temperature and service operation showed conclusively that aircraft 
engines could be started effectively with a small battery, using a properly matched, 
efficient starter. In this significant piece of research work Jack & Heintz provide a 
variety of starter and motor combinations from which a satisfactory selection was 
made. From this selection was evolved a starter; a mechanism smaller, lighter and 
more efficient than any heretofore produced — the JH-6. 

Extreme lightness is achieved without impairing the rigidity, resistance to vibra- 
tion, power and efficiency. The proper application of modern die casting technique 
has made it possible to combine this lightness of weight with proper distribution of 
mass to insure maximum operational stability. 

This starter will crank an engine requiring a load of 4 00 ft. lbs. at a speed of 50 
r.p.m. or more, when supplied from a 24-volt system. Even with a depleted battery and 
a voltage of only 13 or 14, it will still crank this load at better than 25 r.p.m. with 
an over-all efficiency of 65% or more. 

A simplified, multiple disc clutch having a very large plate area gives a velvet- 
smooth release action and maintains the proper torque setting throughout its service 
life. A new base simplifies engine mounting and a new snap-on cover simplifies rou- 
tine inspection. In every design detail the engineering choice has been meticulous 
and the working elements — the bearings, clutch, gears, jaw operating mechanism 
and motor — make the JH-6 a mechanism with long dependable service life and a 
minimum of maintenance. Today — 
and as long as there is a Jap fighting 
— JH-4s,JH-5s, and now the new JH-6 
starters, will be helping our fighters 
get off faster for the war in the Pacific. 


\ 35 


Jack & Heintz , Inc., Cleveland, Ohio, Manufacturers of Aircraft Engine Starters • Generators 


Gyro Pilots • Gyro Flight Instruments • Magnetos • Motors 


Jack sJJeintz 

cj/iieer/iontTed 


SSI 
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To Aircraft Devel- 
opment Engineers 


GET THIS VALUABLE BOOK 
On Temperature Control 


Before deciding on temperature regulating 
devices for your products, be sure to investigate 
Fenwal Thermoswitches. They operate on an un- 
usual principle, and offer many advantages not 
found in other types of switches. The Fenwal 
Engineering Data Book contains detailed draw- 
ings of construction of various models and typical 
installations. 

• Compact construction permits installation in tight 

places. 

• Make and break unaffected by external vibration. 

• Readily adjustable for wide range of temperature 

control. 

• Minutely accurate. 

• Adaptable for all types of media. 

• Inexpensive. 


stallation drawings, photographs, blueprints and descriptive 
suggestions for future planning with basic principles in- 
volved in temperature regulation and control . . . Just write 
for your fra copy on your business letterhead. 

"IF ITS A FENWAL — IT’S THE BEST OF ALL" 



• A 44 -page treatise on Thermal Control including in- 17 Pleasant Street, Ashland, Massachusetts 
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ANOTHER WILCO 



SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS • 


DEVELOPMENT 


WILCO TUNGSTEN 

Contacts 


To manufacturers of medium or high speed inake-and- 
break mechanisms. Tungsten offers the highest melt- 
ing point of any contact metal, plus high density, low 
vapor pressure at elevated temperatures, good hard- 
ness, strength, resistance to oxidation, and arc- 
resisting properties. The superfine quality of WILCO 
Tungsten Contacts assures maximum longevity in 
service. Other Wilco Powder Metal Contacts include 
Tungsten Alloys, also Silver Molybdenum, Silver 
Tungsten, Silver Cadmium Oxide and Silver Tung- 
sten Carbide. 

CONSULT OUR ENGINEERING DEPARTMENT— The 

precision performance of WILCO Electrical Contacts 
in planes, ships, tanks and instruments presage their 
widespread usefulness for postwar manufacturing 
customers. A representative of the WILCO Sales and 
Engineering Department will gladly help develop the 
proper application of WILCO materials to your 

SEND FOR WILCO BLUE BOOK — Send for FREE 
copy of the WILCO Blue Book. It contains charts, 
formulae, and full descriptions of WILCO Electrical 
Contacts, and other WILCO products. 

WILCO PRODUCTS INCLUDE: 

CONTACTS— PRECIOUS METAL COLLECTOR 



THE H. A. WILSON COMPANY 



ELECTRICAL CONTACTS • PRECIOUS METAL BIMETALLIC PRODUCTS 
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Herbrand 


PRECISION FORGINGS 


Upset or Drop Forged— Any Shape or Size up to 200 lbs. 


You who use forgings in war production work 
won't have a problem of faulty forgings if the job 
is being done by Herbrand. Our expert hammer- 
smiths, who have made forging their life business, 
maintain uniform dimensions and close tolerances 
producing forgings which are free from defects. 

Since our organization was founded in 1881, 


Herbrand has never lost sight of the importance 
of producing quality products conforming to ex- 
acting specifications. 

Today the counsel of the Herbrand engineering 
staff is available to help solve present war pro- 
duction problems, or for post-war planning . . . 
Your inquiries are solicited. 



V 
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TO WELD THIS 

\ 

LIGHT-GAGE 

v 

ALUMINUM ASSEMBLY 


BY THE 


G-E INERT-ARC 


WELDING PROCESS 



■ ■S a contribution to an important 
war job, G-E welding engineers were 
asked to develop a method of success- 
fully welding a cap of 0.030- to 0.040- 
inch aluminum to a cylinder of the 
same material 0.060 to 0.080 inch in 
thickness. 

Although several methods offered 
possibilities, tests proved that the 
new G-E Inert -Arc* welding process, 
using a-c power and using argon as 
the shielding medium, could not only 
meet the tough specifications but 
could also complete the required 4 


inches of weld in as little time as 
nine seconds. As a result, this process 
was selected by the manufacturer, and 
today, eleven G-E Inert-Arc equip- 
ments are speeding the output of these 
high-priority assemblies. 

If you are fabricating aluminum, 
magnesium alloys, stainless steels, or 
other hard-to-weld metals or alloys, 
investigate the new production possi- 
bilities of this process. For complete 
details or specific recommendations, 
get in touch with the G-E arc-welding 
distributor in your locality. Or, write 
General Electric, Schenectady S, N.Y. 


GENERAL » ELECTRIC 
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MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 
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BURBANK 



A Check for the Flight Engineer 


Still keeping his log — the Flight Engineer today may rely 
upon a photographic record of instrument variations — 
kept accurately by the JEROME Data Type Still and Mo- 
tion Picture Interval Recording Camera. The resulting 
record is useful both as a back check and for permanent 
reference. 

The JEROME Data Camera is designed for both still and 
motion picture work. Two shutters are provided, one for 

each type of operation. Three mounting surfaces afford 
rigid anchorage and freedom from vibration. 

Trained on the instrument board, the camera may be 
mounted back of the flight engineer and above his head. 
Or, an extra flight panel may be set at the rear of the 
plane, with the camera clamped rigidly in front of it. 
An automatic, synchronized light is provided to illuminate 
the camera view for night operation. Thermostat and 
attached heater make possible operation of the camera at 
temperatures as low as 60° below zero F. 


A fine lens is provided, either a I " — or a 2" and the lens 
turret provides setting for 3 lenses in all, including a 
telescopic type. 

Camera uses 35-mm film, and is equipped with 200 foot 
daylight loading spools. 

Operating as a still camera, pictures are taken automati- 
cally, at fixed intervals, which may be varied from 9 sec- 
onds to 10 minutes. The camera is entirely automatic and 
requires no attention as long as the film lasts. On motion 
picture work the speed may be set anywhere between 4 
to 64 frames per second. Built to operate on either A.C. 
or D.C. 

Many other exclusive advantages of the JEROME Data 
Type Still and Motion Picture Camera, are outlined in a 
complete technical Bulletin. 

Write tor Complete Information 


gv. f 


R F 

CD 

JEROME ENGINEERING CO. 


MASSAPEQUA, L. 1., N.Y. 

P 

ORIGINATORS OF THE AUTOMATIC RECORDING CAMERAS 


BUILDERS OF PHOTOGRAPHIC EQUIPMENT 


i 

UNIVERSAL CAMERAS FOR EVERY TECHNICAL REQUIREMENT 


PHONE: MASSAPEQUA 2100 

i y 
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Use Over 300 Different JOHNSON BEARINGS 



£jircraft designers and builders 
have always placed safely as a top require- 
ment in every plane. Human lives are in- 
volved in each trip . . . precious cargo 
must reach its destination without delay. 
Dependable operation of every moving 
part is vital. This is why Sleeve Type Bear- 
ings were selected to serve so many im- 
portant applications. 

At the present time more than three 
hundred different Johnson Bronze Sleeve 
Bearings are being used by the aircraft 
industry. In each case th""" ' — — 
delivering a full measure 
efficiently. There are f 
where the specifications 


as rigid as in aircraft. Meeting these 
precise requirements ... in every way 
... is an easy assignment for Johnson 
Bronze. We have the experience . . . the 
equipment . . . the skilled personnel to do 
the job right. Why not let us work with 
you now on your postwar bearing needs? 

JOHNSON BRONZE COMPANY 

620 S. MILL ST. NEW CASTLE. PA. 


«SSS» 
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We all anticipate the day when people will flock to 
exhibitions of new-model planes — private planes. “A 
world on wings” means something more than global 
air transportation. Revolutionary developments in com- 
munications and other electronic equipment — many 
of them born of war— will stimulate air travel generally. 
In this field. Western Electric is leading the way. 


..and what a show it will be! 


Buy all the War Bonds you can— and keep them ! 


Western Electric - flag 


RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 
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Specialists— in electrical equipment that isn't 


Engineers and craftsmen equipped with ihe "know how" of our 35 years' experience 
in designing and manufacturing special electrical equipment go to work on your order 
for something that "isn't" when you call on Leece-Neville. Perhaps they can provide the 
equipment to meet your unusual requirements by modifying one of our previous designs 
—at a saving to you. But whether it's modified or designed from scratch, whether you 
want three units or hundreds, you can be sure of this: The equipment you get will be 
of highest possible quality. That is the only way our people have ever built anything. 
The Leece-Neville Company. 5363 Hamilton Avenue, Cleveland 14. Ohio. 



Pioneer and STILL Quality Leader 


GENERATORS ■ VOLTAGE REGULATORS ■ SWT 
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Accept this 

De Luxe Bound 
Book 


The amazing story of places and 
people in the world of today 


United Nations, as well as pencil studies of 
natives of the Philippines, Bali, India, 
Holland, Burma, the Solomons and China. 

A section of the book contains a reprint 
of "We Were There,” a modem odyssey 
of history-making adventures, in response 
to many requests for a second printing. 
Copies of the first edition were sent to 
every state in the Union, and to practi- 
cally every country in the world. 

"We Are There” has been prepared as 
a souvenir gift to our friends in the in- 
dustry. A copy of the De Luxe Edition, 
beautifully bound, will be sent free upon 
request. Jnst mail the coupon. 


TO ARE THERE” takes you on a 

” stirring and kaleidoscopic journey 
to the countries that are the stage for the 
tremendous drama of our era. The reader 
visits Britain, France, Holland, Russia, 
the Balkans, South Africa, India, China, 
the Southwest Pacific and the Philippines, 
to meet world leaders, heroic peoples, and 

The book is profusely illustrated with 
original drawings and portraits by the 
author, Mr. T. H. Chamberlain, who has 
travelled extensively, both as an aviator 
and as a writer and artist. It contains por- 
traits of world leaders and generals of the 



"Wait t&e. 

cattfum 
fcn yaeci 
friee copy 


! AMERICAN FLANGE & MANUFACTURING CO. INC. 
I 30 Rockefeller Plaza, New York 20, N. Y. 


Please send me, free of charge, a copv of the De Luxe Edition 
of “We Are There.” 
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"STOCK" FORMS ond SYSTEMS 

For Your Bookkeeping Department, 
Service Department and Stock Room 
PLUS 

A Complete Service for 
Designing and Producing... 

• CARBON INTERLEAVED *PULLOUT FORMS 

• COMMERCIAL CHECKS 

• PAYROLL CHECKS AND SYSTEMS 

• MODERN BUSINESS STATIONERY 

• DISTINCTIVE ADVERTISING LITERATURE 

• FORMS OF ALL KINDS *Pai.„, Applied to. 




TOKYO-BOUND WITH 

EXIDES ABOARD . . . 


The mighty bombers and gallant fighter 
planes headed for the land of the setting 
sun, represent American aircraft engi- 
neering at its best. And the fine, modern 
equipment they carry is of equally 
high order. 

In many thousands of these planes, 
Exides have been serving mission after 
mission. They will continue to serve 
with all their power and ruggedness 
until the last combat mission has 
been flown. 



£xi6e 


AIRCRAFT 

BATTERIES 


Then will begin a new era with further 
achievements to be recorded. And on 
the new sky-liners and merchant fleets 
of the air, Exide Batteries, with their 
wartime experience, will be serving 
with characteristic Exide dependability, 
long-life and ease of maintenance. 
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Saving Ways in Doorways 




UD r ,U ReP r ° duct '° n 

tragic© 

CLOTW 


ELIMINATES HAND TRACING 
ACCURATE— INEXPENSIVE— PERMANENT 

For fast duplicating of Tracings or Drawings 
"D T" is a specially prepared waterproof tracing cloth for making 


reproductions direct from new or old tracings, ink o 
ings or subjects on opaque papers. Its use assures e 
with lines of permanent black. 


pencil draw- 
rlesscopies 


We will make duplicate Tracings for you or furnish "D T" Tracing 
Cloth for your own use. 

Write Dept. C-i ter full Information 

B. K. ELLIOTT COMPANY 


8 *0 
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TROOP 

CARRIER 


Delco-Remy 
Aircraft Electrical Equipment 


Crouched in a crowded cabin, waiting for arrival over some battle 
spot in far-off China, the airborne trooper has a great faith in the 
transport plane that carries him. He is confident that it is the best plane 
in the best flight in the world — and his confidence is a fine tribute to 
the men who planned and built that ship, as well as the men who fly it. 
C Delco-Remy is proud to be included among the manufacturers 
whose equipment contributes to the dependability of American planes 
and the confidence of the men who ride in them. Thousands of trans- 
ports, bombers and pursuit ships have Delco-Remy electrical units, 
precision parts and products made expressly for the aircraft industry. 
C The same progressive design, research and engineering that have 
been applied to this production will find a place in Delco-Remy 
equipment for cargo ships, airliners and private planes of the future. 


DELCO-REMY 



DIVISION, GENERAL MOTORS CORPORATION 


AVIATION, August, 


341 




AVIATION, August, 1945 



Cylinders in engines usually get a pretty 
raw deal. They have to take more grueling 
punishment than any other part of the 
engine. They . . . and the rings . . . bear the 
brunt of the blame when engines lose power. 

Here, in the Van der Horst Research 
and Engine Testing Laboratories, we are 
continuously attacking this old problem of 
wear. The new science of Porus-Krome 
processing is attuned to the needs of the 
various types of engines. Tests are run in 
several types of engines to determine the 
degree and type of porosity which will 
give the ma xim u m wear resistance. Every 
development or change in Porus-Krome 
processing is forthwith scrutinized by the 


“Lord High Inspector” . ; ; the engine. 

Let’s work out together a square deal for 
your cylinders. Our engineers will gladly 
develop with your engineers the specifica- 
tions which will multiply cylinder life 4 to 
20 times . . . ring life 3 to 5 times. The entire 
facilities of these laboratories are committed 
to solving the problem of cylinder wear for 
engine manufacturers. 

Even though building of engines for gen- 
eral use is still restricted, it is none too soon 
to plan for the use of Porus-Krome in 
postwar engines. A request from you will 
bring 'complete information about Porus- 
Krome: .Van der Horst Corporation of 
America,' Olean, New York, Cleveland 11, O. 


a . . . Good for the Life of your Engines 
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a s ' ” Tineh facsimile 


SWAN ENGINEERING COMPANY, INC. 

744 Frelinghuysen Avenue Newark, N. J. 





“AT THE end of 5000 cycles of 
rubs— felt against felt and 2 rubs 
per cycle— the eighteen Booth 
felt specimens were measured for 
wear. Only 4 specimens showed 
greater than 3.4% decrease in 
thickness ; and 5 showed less than 
2.0%.”— From lab. report. 

Abrasion-rcs>3tance is but one 
of the many characteristics 
closely controlled in the manu- 
facture of Booth “prescription” 
felts. 

THE BOOTH FELT COMPANY 
482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, III. 
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THIS SEA-GULL LIVES ON THE GROUND 



This is a “flight trainer”— an electronically operated replica 
of the PBM-3 flying boat. It was conceived by the Bureau 
of Aeronautics and developed by Bell Telephone Labora- 
tories to train Navy bomber crews on the ground. 

The new crew climb a few steps to get in and from then 
on it is like being in a big plane at night. Controls tug 
against the pilot’s grasp and “engines” roar in response 
to the throttle. From his desk, the instructor creates every 
situation of real flight — even to iced-up wings, conked-out 
engines and sudden air-pockets. The novice pilot and his 
crew get the feel of danger without the hazard. 



Once the control dials are set, the various effects are 
automatically organized and set in motion by concealed 
machinery which includes 200 vacuum tubes, 60 motors, 
loudspeakers and hundreds of associated parts. Twenty 
Laboratories engineers worked more than a year develop- 
ing the project. Drawings covered an area equal to 15,000 
square feet. 

This is only one of the 1200 projects in which our experi- 
ence has been able to help the Armed Forces. What we 
have learned in devising electronic circuits to train flyers 
will help build better telephones. 

BELL TELEPHONE LABORATORIES 
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Cruise at 185 miles per hour, land 
at 50 miles per hour, climb 2,000 
feet per minute — and do it safer, 
easier and more economically in the 
new Rocket 185 ! Has hydraulically 
controlled 0° to 60° flaps and spe- 
cial wing tip design that give low 
landing speed. Wide 110" tricycle 
landing gear with large wheels 
'eliminates ground looping and nos- 
ing over. Automatic variable pitch 


propeller gives highest efficiency 
under all flight conditions. Carries 
3 passengers with baggage. Cruis- 
ing range 950 miles. Blind flying in- 
struments, 3-way trim tabs, 2-way 
radio, homing loop, navigation 
lights included as standard equip- 
ment. . . . Order your Rocket now. 
Delivery approximately 6 months. 
Price, fully equipped . . $5,000.00. 


THE ROCKET AIRCRAFT SALES CORP. 

DRAWER 4306 FORT WORTH 6, TEXAS, U. S. A. 


, August, 1945 
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Pre-view of tomorrow's plane 



LUXURIOUS FURNISHINGS 

that are 

FEATHERWEIGHT 

with 

SANDWICH CONSTRUCTION 
for airplane furniture and 
all other interior equipment 

Thanh to Skydyne, tomorrow's luxury air- 

mented section in airliners ol tho future 
can be attractively furnished and finished 
with Skydyne. Skydyne Sandwich Construc- 
tion is ideal for such purposes — combining 
tess w eight with greater strength than is 
possiblo by any other process. 

ADAPTABLE TO ALL 
TYPES OF DESIGNS 

synthetic material. Skydyne is laminated 
with aluminum, fibreglass, papreg, ply- 
wood or other facing material — giving a 
beautiful, smooth, rivet-free surface. Cur- 
vatures are easily attained. And Skydyne's 
high resistance to transfer of heat, cold, 
vibration and sound is of tremendous 
importance in construction of luxury planes. 

LIGHTER , STRONGER 
SKYDYNE COMPONENTS 

Aeronautical engineers at Skydyne pio- 
neered the Sandwich Construction for 
aircraft surfaces, as well as for many types 
of interior equipment. They are ready to 

BUILD "lighter °PLANES 
LARGER, MORE PROFITABLE PAY- 
LOADS . . . with tomorrow's miracle 
material— SKYDYNE! 

WRITE FOR OUR BROCHURE 


yne Jhc^ 

PORT JERVIS, NEW YORK 


MINES 

Cable Connectors 



For Power Transmission 


Single or Multi-Conductor 
Heavy Duty 
Water Sealed 

Molded Rubber or Synthetic 

Can Be Molded at Factory 
to Specifications on Your 
Cords or Cables 


Capacities from 5 to 
500 Amperes 

Voltages Up to 5000 


Carried in Stock in Standard 
Designs and Sizes and Can 
Be Made Up Special to Meet 
Your Specific Requirements. 







IMPERIAL 

ENGINE 

CLEANER 


Keeping airplane engines clean is 
a must. A simple, efficient way to keep 
them clean is with an Imperial Engine 
Cleaner — a valuable piece of equip- 
ment to have in every service shop. 

This Imperial Engine Cleaner is 
easy to use, works fast and does a good 
job. The cleaner uses kerosene and 
compressed air to form a powerful 
spray which quickly removes dirt and 
grease from engines and machin- 
ery. Also can be used with air 
t long nozzle blow gun. 
No. 37-C. 



IMPERIAL 
SELF-CLOSING 
BARREL FAUCET 

Just the thing for general aviation 
service. It is fast-flowing, easy-to-oper- 
ate, self-closing. 

This faucet handles oil, gasoline, 
light dopes, finishes, kerosene, thin- 
ness, solvents and most other liquids. 
Has a metal-to-metal seat — no washers 
to wear out — operation not affected 
by heat or cold. 

Faucet closes automatically when 
handle is released but can be locked 
open or closed. Cat. No. G-261. 
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INTERNAL WRENCHING LOCK NUTS 




The "UNBRAKO" Internal Wrenching Lock Nut is a superb and officially approved 
safety nut for primary connections in aircraft. Two vulcanized fibro plugs {Fig. I) inserted 

contact four threads of the bolt, assuring an absolutely dependable locking grip. 

This design also permits of maximum thread length in the nut. The "UNBRAKO" is heat- 
troated to a high degree of Rockwell hardness and it can be used over and over again 
before the torque falls below the Wright Held minimum. 

Our Intornal Wronching Bolt (B) and 100° Flush-Head Socket Bolt (C) fully meet tho 

industry. They are made to tolerances so microscopically close as to be practicable only by 
our long and extensive experience in precision work, and the appreciation of their superior 
quality is steadily on the increase. As a matter of record, the internal wrenching feature 
and qualities of bolts "B" and "C" facilitate compact designs — save weight, space and 
maintenance. 



OVER 40 YEARS IN BUSINESS 

Standard Pressed Steel Co. 


JENKINTOWN, PENNA. BOX 546 
BOSTON ■ DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS 
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TSION 

VICTORY 


LIBERTY 
AIRCRAFT 
MIRROR 

The pilots of thousands of Allied 
fighter planes, now in action over 
x widely scattered battle fronts, 
_.e getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
i all planes. 

All Liberty Mirrors are now built 
only for War service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD 6LASS COMPANY 

BRACKENRIDGE 

PENNSYLVANIA 




Single Bolt 
Assembly 

ON MODEL MCL LEVER 
SWITCHES SPEED CHASSIS-TO- 
PANEL ASSEMBLY ON ELEC- 
TRONIC & COMMUNICATIONS 
E9UIPMENT 

This exclusive - General Control 


The "Midget" Model MCM also 

This unusual lever switch weighs 
only 314 ounces with 12 contact 

All General Control Company 


The "Midget" 

MODEL MCM 

has it too!! 



For Oil Dilution 
-Engine Priming 

FUEL - AIR - OIL 


The NEW KOEHLER 
Light Weight 

(approved) 

SOLENOID 

VALVE 

Part No. K II70B 



NEW FEATURES IN DESIGN 
NEW TYPE VALVE CONSTRUCTION 
SUITABLE FOR USE WITH LATEST 


1 / 4 " NPT INLET AND OUTLET 
FULL I/," FLOW CAPACITY 
OPERATING VOLTAGE 18 to 30 Volts 


KOEHLER AIRCRAFT 
PRODUCTS COMPAHY 

814 Vermont Ave.. Dayton 4. Ohio 
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Are You? 


Today the veterans of our Euro- 
pean victories are sailing to final 
triumph in the Pacific! Mean- 
while patriotic American indus- 
trial leaders are following a 
full-speed-ahead program to 
hasten peace through the Payroll 
Savings Plan! 

From coast to coast, veteran 
Bond salesmen — and women— 
who put over the Mighty 7th, 
are once more mustered into ser- 
vice for plantwide selective re- 


solicitation campaigns. These 
special efforts to keep employee 
Bond buying at a maximum are 
directed toward two major obi 
jectives: 

A To hold every new 7th War 
Loan subscriber on the Pay- 
roll Savings Plan books— 
maintaining and, wherever 
possible, increasing present 
Bond allotments. 

B To convince all regular sub- 


scribers who recently stepped 
up their Bond buying, of the 
many advantages of continu- 
ing on this foresighted, extra- 
Bonds-for-the-future basis. 
Back up our fighting men who 
have won one war — and will win 
another. Use selective resolici- 
tation to make your Payroll Sav- 
ings Plan more effective — put a 
tighter rein on inflationary tend- 
encies — build peacetime pros- 
perity. 


The Treasury Department acknowledges with appreciation the publication of this message by 

AVIATION 


■k This is an official U. S. Treasury advertisement prepared under the auspicet of the Treasury Department and War Advertising Council * 
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Heavy-Duty Pipe Wrench 


• It looks different — but the real difference is 
its performance. The housing simply won’t break 
or warp — no bother or expense of repairs. Full- 
floating hookjaw (with handy pipe scale) and r< 
placeable heeljaw take hold instantly, won’t lock oi 
pipe. Adjusting nut in open housing spins to pipe 
size. Powerful comfort-grip I-beam handle eases 
hard pulls. Ask your Supply House for the rugged 
work-saver rieocd. We’re manufacturing more of 
them than ever, but 
it’s not enough — 
please be patient. 




KESTER Permanence 

• Trust the B-29 for brilliant performance; trust Kester 
Cored Solders for endurance and dependability under any 
and all operating conditions! Kester quality is recognised 
throughout the industry. 

• Kester’s 46 years of practical experience and research 
are back of Kester quality and unvarying uniformity. 
Kester Cored Solders, which contain perfectly balanced 
alloys and flux, are virtually mistake-proof because they 

free because clean, tight solder-bonds are formed to hold 
permanently against vibration, shock, bending, twisting, 
and the expansion and contraction of temperature extremes. 

• Specify Kester Rosin-Core Solder for electrical connec- 
available in a wide range of strand and core sixes. 

• Write Kester engineers for assistance on any solder 
problem. They’ll be glad to help you at no obligation. 

it BUY WAR BONDS * 

KESTER SOLDER COMPANY 
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Now!- 

A brand-new reference manual 
of modern aircraft design 
and flight theory 


complete — compact 


Just Out! 


THEORY OF FLIGHT 

By Richard Von Miscs 

McGraw-Hill Publications in Aeronautical Science 
629 pages, 6 x 9, 408 illustrations, $6.00 


T'HIS book is the most complete treatment of flight theory 
1 available in a single volume. It includes over 400 charts, 
figures, tables, etc., and features a full description of the two- 

arguments put forward in the book are developed consistently 

with the subject is presupposed, the material may be easily 
followed by the average interested student of flight theory. 

Among the many topics developed. 



SEND THIS McG/MW-HIU COUPON. 1 




HOW TWO WAR WRAPS 
ARE STILL GOING 
THE TOP” 

Two colorful folders illustrate the story. 
Send for them if you are interested in newer 
and better ways to protect wartime metal 
products from corrosion — from all kinds of 
wet-dirt-moisture damage while in transit or 

How INDUWRAP, because of its exclu- 
sive engineered features, is still winning the 
battle against corrosion for builders of air- 
plane engines and many highly-finished pre- 
cision parts. How BROWNSKIN GRIZZLYBEAR 
(A-19) is still helping to solve for Chrysler of 
Canada the problem of delivering their 
engines safely overseas. 

These two wraps, and many others of 
Angier make, have proved in war their 
quality-right to lasting preference in peace — 
when peace arrives. They come from the 
house that has devoted a half-century of 
protection to the products of our nation and 
its industries — in peace and war. 

★ 
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Relays for radio, aircraft, bomb release, motor 
controls and firing mechanisms of guns must re- 
spond quickly. The Leach Relay Company of Los 
Angeles, manufactures such relays with Callite Sil- 
ver Contacts for unfailing, trouble-free operation 
under sensitive contact pressures. 

If you make an electrical device requiring contacts, 
Callite can supply you promptly with standard 
shapes in a wide range of types, sizes and materials. 
Where unusual types are needed, our engineers will 
gladly help on design or material selection. It will 
pay you to take advantage of our long experience. 
Callite Tungsten Corporation, 545 Thirty-ninth St., 
Union City, N. J. Branch Offices: Chicago, Cleveland. 




To obtain all the advantages a Fiberglas 
base insulation can provide, look to the varnish used, and its 
method of application. It’s the firm, continuous varnish film 
which supplies the high insulating values. 

In the manufacture of Irvington Fiberglas tubing, the 
right varnish can be used for every application . . . one which 
will penetrate the interstices and by its bonding action pre- 
vent chafing of the fibers, and supply the required dielectric 
strength, resistance to aging, and other qualities which make 
for efficient, lasting insulation. For IRVINGTON is head- 
quarters for Insulating Varnishes. 

And in the application of the varnish, you are assured of 
the same precise laboratory and manufacturing control that 
has kept IRVINGTON the undisputed leader in electrical 
insulation. 

Thus when you order IRVINGTON Fiberglas tubing, 
sleeving, or cloth, you get all the advantages a glass base can 
provide, and in full measure. For full details write to De- 
partment 52. 



IRVINGTON 

VARNISH & INSULATOR COMPANY 
Irvington 1 1 , New Jersey 
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Jcarte VM 400 

"Press to Test" 

INDICATOR LIGHT 


The beam from a Searle 
VM400 Indicator Light sharp. 
Iy penetrates bright daylight. 
Equally important, for safety's 
sake, the Searle releases only 
a shadow-dim, phosphorescent 
indication for night flying. 


What more could be asked of 
an indicator light? But the 
Searle offers more: quick bulb 
discharge by finger pressure, 
acceptance of scrcw-base or 
bayonet type bulbs, panel 
mounting from front or back. 
Request full details. 


//V &A rP Corrett Desig n 

...Maximum Efficiency 



Typical Hydraulic Actuating Cylinder 
Showing Applications of . . . 


and Seals 

In the design and 
testing stage, on 
drawing boards 
and in laborator- 
ies, new hydrauli- 

being readied for 
a wide range of 
applications. V 

Busy war plants have stepped up production by means 
of hydraulic cylinder controls on machine tools and press- 
ing equipment and on shipboard, hydraulic cylinders 
operate steering, clutch and throttle controls smoothly and 
effortlessly. Slow, clumsy manual controls on farm ma- 
chinery, earth-moving equipment and road machines, 
have been replaced by the efficient, dependable actua- 
tion of hydraulic cylinders. 

Top performance of hydraulically operated cylinders is 
impossible without a fluid-tight seal from zero to peak 
pressure. Linear packings effectively seal in the hydraulic 
fluid from source to point of application because they are 
designed correctly for maximum efficiency; their compo- 
sition renders maximum resistance to fluids and pressures 
encountered; they are precision formed for trouble-free 
operation and ease of installation. 

Linear designs and moulds all types of synthetic hy- 
draulic seals and packings . . . for the smallest applica- 
tions . . . and for the terrific pressures of giant hydraulic 
presses. Qualified and equipped to test the physical 

completely and accurately, Linear's facilities are at your 

The consultation of Linear engineers is available 
ask Linear to cooperate with your designers in stepping 
up the efficiency of your hydraulic equipment. Sample 
rings upon request. 


LINEAR Packings 



CROSS SECTION OF "PAR" PACKING 



LmtszJR 

INCORPORATED 

STATE ROAD « LEVICK STREET 
TACONY, PHILADELPHIA 35, PENNA. 
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For the pilot 
a Weather Guide 
to safer flying 


Practical facts on 
flying procedure in 
every kind of weather! 

npHIS book brings to the pilot and 
1 flight planning man a treatment of 


feather phenomena, prei 
about the greatest pc 
'ding of just what wt 


Just Published! 

METEOROLOGY 
FOR PILOTS 

By ROBERT W. MUDGE 

first Officer — Northeast Airlines. Inc. 

259 pages, tVi x 9 1 /., 122 illustrations, S3.00 

Hg™ zq 

to f «1attox d thnrMUt'i 

Check these practical guides: 


See it 10 days on approval 
SEND THIS COUPON 

W//mmmElBs^SnE!I33S\^ 


I’l METEOROLOGY FOR PILOTS f 


BORN OF 
EXPERIENCE 


21 YEARS OF EXPERIENCE in 

propeller crafcsmanship goes 
into every Fahlin propeller. And 
every Fahlin propeller is cali- 
brated and tested before re- 
ceiving its final "ready-to-fly” 

A few of the reasons why a 
FAHLIN PROPELLER de- 
livers superior performance 
are (1) Fahlin’s exclusive 
airfoil design increases effi- 
ciency, helps to eliminate 
flutter, adds years to the 
propeller’s service, (2) only 
selected birch is used — 
thoroughly seasoned and 
tested, (3) finest Zapon 
finish furnishes extra pro- 
tection from elements, 
(4) perfectly balanced and 
calibrated, (5) double 
thickness tipping pro- 
vides greater strength on 
tips and leading edge. 

Use a Fahlin propeller 
first, last and always for 
superior performance, 
strength, and depend- 
ability. Get the most 
from your engine — use 
all those "horses” — and 
enjoy the added pleas- 
ure and pride that 
comes from having a 
truly fine propeller. 




FREE folder sent on re- 
quest-gives full details 
of Fahlin features.Write 
TODAY for your copy. 
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tn Your PRODUCTION PLANNING 

Include RUBBER — CUSHIONED 

Brightboy 

jar 

BURRING • CLEANING 
FINISHING • POLISHING 



T IME-saving methods and production 
procedure achieved in war industries by Bright- 
boy’s rubber-plus-abrasive finishing action, are 
being adapted in the production planning for 
many existing or proposed products. 

Ask your distributor to tell you about Bright- 
boy’s wide adaptability. Get catalogs, prices 
and work data. Before you OK your produc- 
tion procedure, check with a Brightboy service 
man who will show you production short-cuts; 
product-finishing improvements. 

A COMPLETE LINE 3 TEXTURES for 
ALL MANUAL AND MACHINE 
OPERATIONS 

Look to Brightboy for 

A Revelation in Metal Finishing! 


BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Roberts Rubber Co., Newark7,N.J. 




"SINGLE- 

RELEASE” 

Harness 


UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases . the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 


All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 



Main Office: 1B70 Jefferson Ave, Buffalo 8, N. Y. 


Complete Factories in Buffalo, i V. Y„ Glendale. Calif., (1500 
Flower St.), and Lexington, Ky., V. S. A.— Canada, England and 
Sweden ...All Serving the United Nation’s Air Forces. 


II r Y M O II li BONDS 
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‘Diafa-t tintfrltfied <utd afreratian mea *t quieAex 

naMval o£ faudten. e*tt6edded tool 'd udten and adiene needed 



Metal Disintegrator 


Inquiries to GREENLEAF CORPORATION 

National Distributors Dept. A, Pittsburgh 21, Pa. 

★ REPRESENTATIVES IN KEY CITIES 


MODEL 2-A 
7>»a*6U 


Removal of embedded tools by Drofto's 
"vibrating are" preserves delicate 
threads and contours in dies and pro- 
duction pieces — saves work you former- 
ly scrapped. Compact, portable, easily 
handled. Disintegrator head operates 
in any position; makes round, square or 
special holes according to size and 
shape of electrode. Anyone can use it. 
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FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 39 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINSTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 

GASKETS 


LABORATORY 

ACCURACY" 

UNDER 
ROUGH SHOP 
HANDLING 


THE COMTOR CO. 

RUM FORD AVE. 
WALTHAM. MASS. 


Shock-absorbing 

COMTORPLUG 

gages precision bores 
♦o fractions of .0001" 
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America's War Production Pro- 
gram is being speeded up by 
the use of Niagara Open Back 
Inclinable Presses. The No. 
A-6*/2 shown is one of the com- 
plete, well-graduated Niagara 
line ranging from 7 to 190 ton 
capacities. Their many fea- 
tures contribute to LONG DIE 
LIFE AND MORE WORKING 
STROKES PER HOUR. Com- 
plete specifications are given in 
Bulletin 58, available upon re- 
quest. Niagara Machine & Tool 
Works, Buffalo II, N. Y. Dis- 
trict Offices, New York, Detroit, 
Cleveland. 

BUY WAR BONDS 
AND STAMPS 


HAVE YOU 

MOVED? 

Ii you've moved recently or are planning a 
change, let us know now so that copies oi 
Aviation will continue to be delivered to 
you promptly. Use this coupon or a penny 
postcard. 


MAIL TO: McGraw-Hill Publishing Co. 
Circulation Department 
330 West 42nd Street 
New York 18 New York 


BURKIYN 

Instant Release Hinges 

# In the production shop ... for 

Shelving and work benches-Removable Inspec- 
tion doors — Stock bin fixtures — Safety guard 

attachments. 

# In the test division ... for 

Removable instrument panels-Inspection COV- 
ers— Special access doors. 

# In new product designs ... for 
Removable hoods and housings— Doors and 
partitions-Hatch covers and bulkheads-radio 
transmitters— all removable panels on powered 
equipment, and dozens of other applications. 
Write for specifications and compl ete data to 

irniiim 


3429 Glendale Blvd., tos Angeles 26, Calif. 
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MIGHTY lut Qmtle! 



NEW PLASTIC i 


NUPLA 


PLASTIC 

HAMMERS 


WHERE TO BUY 


FLUXES 
• • • SODERS 

SAFE — 
SURE 
FOR 
EVERY 
SOLDERING 
NEED 

L. B. ALLEN CO., Inc. 



ANY SHAPE • ANY MATERIAL • COMPLETE FACILITIES 

Write for Free Forging Doto Folder . . . Helpful, Informolive 
I. H. WILLIAMS & CO., "The Drop-Forging People" BUFFALO 7, N.Y. 



Over 3,000 In Use 
In War Work! 
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Clean INSTRUMENTS 




POSTWAR Ik 

OPPORTUNITIES 
AVAILABLE RIGHT NOW! 

YOUR future may lie with America's Oldest 
Manufacturer of "Light” Personal Planes! 
Aeronca, for 17 years a leader, requires the serv- 
ices of several KEY MEN: 

Project Engineers 
Stress Analysts 
^ Weight Engineers 
Layout Draftsmen 

These opportunities in a highly essential industry 
are open now. But each one is also a postwar 
opportunity of the first magnitude, for Aeronca's 
After Victory program is already getting under 

Write in detail. Tell us of yourself, your expe- 
rience, your education, your hopes for the future. 
Naturally, all applicants must comply with 
W.M.C. regulations. 

Aeronca Aircraft Corporation 
Middletown, Ohio 
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Aviation's Market Place 


CLASSIFIED ADVERTISING 




AVIATION S MARKET PLACE 
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It's *pki£OifM. —the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 

. . . It’s the exact pitch of the angles that eliminates driver skids. 

. . . It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power - without reaming. 

. . . It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% - cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 


PHILLIPS ^SCREWS 


Made in all sires, t] 
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Lightening “the heart of the engine” 


The lighter the parts, the lighter the plane! 
That’s why the Bendix Products Division of the 
Bendix Aviation Corporation makes aircraft car- 
buretor bodies of magnesium— the lightest of all 
structural metals. 

This use of magnesium in “the heart of the engine” 
is a splendid example of the way leading designers 
and producers are cooperating to build American 
planes lighter . . . faster . . . more powerful! 

It’s another fabrication achievement added to the 


many triumphs already won by the aircraft indus- 
try. Another triumph for magnesium. Stories of 
this type are constantly accumulating in the files 
of the Magnesium Division of The Dow Chemical 
Company. 

The nearest Dow office will be glad to make 
available to you a wealth of magnesium infor- 
mation . . . fabrication knowledge, facts on mag- 
nesium’s easy machinability . . . everything you 
need to adapt magnesium to your production. 
Just ask for it. 


MAGNESIUM 


MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, 
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The Pioneer* Pilot uses the flexible power of elec- 
tricity and precision of the Pioneer-developed 
Gyro Flux Gate Compass to set new standards of 
automatically controlled flight. It flies the plane 
with amazing softness and smoothness and keeps 


it steadily on its heading. Because it has automatic 
synchronization, the flip of a switch permits the 
Pioneer Pilot to assume control of the plane. It 
requires the minimum of precious instrument 
panel space. Details are now available on request. 


Listen to “MEN OF VISION” Sundays 7 P.M. E.W.T. CBS. 


PRODUCTS OF 


PIONEER INSTRUMENTS 

*REG. U. S. PAT. OFF. 


ECLIPSE-PIONEER Dl 

Teterboro, N. J. 


AVIATION CORPORATION 



